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Meeting was held in San Francisco, April 18-22, 1995. The theme for the 
AERA Conference was grounded in growing acceptance of the need for 
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effectively serve children, adults, and families in America. The 1995 
AERA Annual Meeting focused on pioneering research and scholarly 
efforts associated with interdisciplinary partnerships and the resulting 
interprofessional collaboration. 

The AERA Business Education and Information Systems Research Special 
Interest Group (SIG) had seven sessions: four paper presentation 
sessions, two roundtable sessions, and a business meeting. A copy of the 
SIG program agenda is provided on page v-xi. The 27 papers presented 
at the conference were selected through a blind, peer refereed process. 
There were a total of 15 reviewers, with each proposal being read by three 
reviewers. The 13 papers contained herein are from authors who wished 
to have their papers published in the Proceedings and also submitted 
them within the designated time frame and in the appropriate format 
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Shdy of the Impaei ot H 
Gommually Ba/ed School lo 
Wotk Pfograa tot High Ri/k 
Yoglh 

Laurel Adier, John Cngin, Peter 
Searls, Rita Hemsley & James Dick 
The Los Angeles Area Business 
Education Partnership 

Background: The New Economy 

It has been widely documented 
that the income disparity between the 
rich and the rest of American society 
has teen steadily widening for more 
than two decades. As Walter Russel 
Meade (Los Angeles Times, 1994) 
points out, "rising (Gross Domestic 
Product) no longer means a higher 
standard of living for the majority of 
American households." A broad range 
of policies have been proposed to 
reverse the trend. However, what has 
been less apparent is the strong parallel 
between the economy of the 1990s and 
that of the 1 890S. 

A century ago the average 
American family was still struggling to 
cope with the economic dislocations 
engendered by the Civil War and the 
Panic of 1873, which had combined to 
reverse nearly 30 years of growing 
equality of wealth and a ris.e of a 
middle class. Income distribution had 
become radically skewed. Immigrants 
crowded our major cities, competing 
for work with hordes of American bom 
farm laborers made jobless by advances 
in agricultural technology. In a 
monumental example of short- 
sightedness, the director of the U. S . 
Patent Office resigned because "every- 
thing useful or necessary has already 
been invented." Newspapers printed 
hundreds of articles warning of the 
impending collapse of American society 
and perhaps of all civilization. 

To be sure, tho oncoming 
scientific revolution was already in 
evidence. But it was a future many 
feared rather than welcomed. 



apprehensive that only a wealthy ehte 
would benefit from the new technology 
while the masses would be reduced to 
poverty. Of course, as we all know, the 
ensuing decades brought enormous 
riches and prosperity and the creation 
of undreamed of employment 
opportunities. In the 1890s no one 
foresaw a society needing automobile 
assemblers, machinists, flight atten- 
dants. X-ray teclmicians, pimch press 
operators, airframe mechanics, dry- 
wallers or a host of other occupations 
which did not exist then but which are 
in demand now. 

Today, however, the manufac- 
turing jobs which brought prosperity to 
so many are disappearing, going the 
way of nineteenth-century farm labor. 

Secretary of Labor Robert Reich 
(December, 1994) describing how job 
skills are affecting the social structiure of 
the United States, explains that the old 
middle class which has dominated the 
economic scene in America since World 
War II has splintered into an 
underclass, an overclass and an 
"anxious class". The educational 
backgrounds of people in the former 
middle class may have differed, but 
there was an underlying unity. Now the 
middle class has developed into 
anxious group of people who hold jobs 
but are justifiably uneasy about their 
own standing in the economy and 
fearful for their children's futures. The 
remainder have fallen into either an 
underclass that is increasingly isolated 
from the core economy or an overclass 
that is well-positioned to move up, 
capitahzing on market place changes. 
The fundamental fault line according to 
Reich between these groups is based on 
education and skills. 

Drucker (November, 1994) 
describes the current trend as moving 
toward what he calls the "knowledge 
based society*. According to Drucker, 
in this economic order, knowledge, not 
labor or raw material or capital is the 
key resource. Drucker notes that the 
knov/lodge workers require a good deal 
of formal education and the ability to 
acquire and to apply theoretical and 
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analytical knowledge. They must have a 
different approach to work and a 
different mind-set. Above all, they must 
develop a habit of continuous learning. 
Displaced workers cannot simply move 
into knowledge work or services the 
way displaced fanners moved into 
industrial work. At the very least they 
have to change their basic attitudes, 
values, and beliefs (Drucker, 1994). 
Farmers were not "pushed off" or 
"displaced". They went into industrial 
employment as fast as they could. 
Industrial )obs required no skills they 
did .not already possess emd no 
additional knowledge. But as Drucker 
acknowledges (1995), in the knowledge 
society, more and more skills wiU be 
needed. 

Changing the mind-set of the 
American public from an 
industrial-based economy in which low 
skilled workers could earn high pay, to 
an economy in which the acquisition of 
knowledge is the key, is the social 
challenge of the knowledge society. 
However, as Marshall and Tucker note 
in Thinking for a Living (1992), for most 
of this century, American enterprise has 
been organized on the principle that 
most of us do not need to know much 
to do the work that has to be done. The 
United States economy has been 
structured to operate largely on the 
p/emise that, for the country to be 
successful, only a few need to know or 
be able to do very much. The American 
workforce has been split into two 
disparate parts (Department of Labor, 

1992) . A small minority, empowered by 
education, is highly skilled and highly 
paid. Others have been isolated and 
relegated to low pay for work requiring 
minimal skills. 

Students now need to develop 
both broader and deeper skills in order 
to meet new competitive standards and 
to complement flexible organizational 
structures and technology (Camevale, 

1993) . American workers need 
competencies that go far bcvond the 
traditionally recognized "Big Throe" of 
reading, writing, and arithmt 'ic 
(Foucar-Szocki, 1992). On-the job 



diverse tasks have been combined in 
new ways and even entry-level workers 
have been given new responsibilities. 
Employees today need to know how to 
commimicate effectively and how to 
think creatively and independently. 
They need to be problem-solvers. They 
must be adept at negotiating and at 
working as part of a team. They must 
know how to lead, how to motivate, 
how to improve continually. Fortime 
Magazine 0une, 1994) describes the 
new kind of employee as one who is 
empathetic, flexible, inventive, and able 
to work with minimal levels of 
supervision. The competitive workplace 
of today, regardless of the product or 
service, is a high skill environment 
designed around technology and people 
who work as part of a much larger 
whole. 

Education and the Economy 

Education in America has been 
characterized by a duality of its own. 
According to Reich (1992), tha vast 
majority of America's students are 
being subjected to a standardized 
education designed for a no longer 
existing standardized economy. By this 
Reich explains that America's 
educational system at mid-century 
mirrored the national economy of high- 
volume production with an assembly 
line curriculum. Reich, like Marshall 
and Tucker, observes that although the 
economy is changing dramatically, the 
form and function of the American 
education system has remained roughly 
the same (Reich, 1992) . This system, 
while continuing to serve the needs of 
the university bound student in a 
somewhat acceptable manner, has 
virtually ignored the more than 50% of 
students who do not pursue a 
traditional four year college education, 
even though these students face the 
most daunting obstacles in attempting 
to find well-paying jobs. The mismatch 
between the focus of K-12 schools and 
serious, coherent economic preparation 
of students is deeply rooted in '.he 
dualism between culture and vocation. 
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head and hand, abstract and concrete, 
theoretical and applied (Berryman, 
1992). 

Stem (1992) notes that since the 
1917 Smith-Hughes Act, vocational 
education has been defined as 
preparation for occupations not 
ordinarily requiring a bachelor's degree 
or advanced degree. Accordingly, 
students aspiring to the more highly 
paid and prestigioiis jobs for which 
college degrees are required have 
avoided vocationed education. The 
xmintended resxdt has been lo 
institutionalize a superficial dichotomy 
between academics and vocational 
education. In the schools, this dualism 
manifests itself in decontextu/ilized 
academics and academically debased 
vocational education (Berryman, 1992). 
This duality is currently locking 
individuals out of the economic 
mainstream, either precluding their 
entry into or making them marginal to 
the labor market. 

Academic and Vocational Integration 

The integration of vocational 
and academic learning is intended to 
ehminate the dichotomy that exists 
between vocational and academic 
education. Integral to the School-to- 
Work Opportunities Act of 1994, the 
core of this concept is to organize the 
best curricular and pedagogical 
practices of academic and vocational 
education into a single, "integrated" 
experience. The goal of an integrated 
curriculum is to ensure that each 
student leams both theory and 
application in speciKc career 
preparation, leams transferable 
academic and vocational skills that are 
needed in the workplace, and 
demonstrates competence in those skills 
that assure successful transition from 
high school to postsecondary education. 
According to the Rand Corporation 
(1993), this approach is designed to 
rectify the following perceived 
problems: 1) Poor basic and generic 
work-related skills; 2) Inability to apply 
knowledge drawn from theory to solve 



workplace problems; 3) Lack of 
engagement on the part of students 
who have dropped out of school; 4) 
Poor school transition in which students 
graduate from high school imprepared 
for the transition to college or the work 
world; and, 5) Negative effects of 
tracking. 

Norman Grubb of the National 
Center for Research in Vocational 
Education (NCRVE) (1993), has 
identified three types of academic 
vocational integration: I ) Academic 
and Vocational Education in which 
there is horizontal (coordinating 
courses) and vertical (creating 
sequences of courses) alignment of 
academic and vocational cxmiculum; 2) 
Secondary and Foslsecondaiy Edu- 
cation where course content is artic- 
xdated to provide 2+2 and 2+2+2 course 
sequencing; and, 3) School-to-Woric in 
which curricula outcomes match the 
needs of high-skills, technological 
workplaces. Businesses are major 
partners in cxuriculum planning, 
program evaluation, and providing 
worksite instruction which allow the 
student to apply both academic and 
technical skills in a real life work 
setting. 

The Los Angeles Area Busi- 
ness/Education Partnership has de- 
veloped an academic/ vocational inte- 
gration reform model that has as its 
major goals the reform of current 
curriculum and pedagogy along the 
three types of integration outlined 
above by Ginibb. The model for this 
reform program is reflected in the 
theories of Berryman (1992) and 
Gardner (1991) and their work in 
cognitive science. At the heart of 
cognitive science is the presumption 
that intelligence and expertise are built 
out of interaction with the environment, 
not in isolation from it (Berryman, 
1992). It thus challenges our traditional, 
and for the most part superficial 
distinctions between head and hand, 
academic and vocational education, 
knowing and doing, abstract and 
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applied, education and training, and 
school-based and work-based learning. 

Gardner (1991), notes that 
ultimately, any form of learning 
requires performance. For this 
performance to have meaning, it must 
be offered in context, what Gardiier 
calls contextual learning. Gardner 
advocates a learning structure biiilt 
along the same lines as an 
apprenticeship, what Berryman calls 
cognitive apprenticeships. Cognitive 
apprenticeship according to Berryman 
is a paradigm of instruction for all. 
students, it is not a clever renaming of 
vocational education. Cognitive appren- 
ticeships modify traditional appren- 
ticeship to include symbolically-based 
and therefore less observable activities, 
such as reading, writing, and 
mathematics. The focus of cognitive 
apprenticeship is on learning through 
guided experience, emphasizing 
cognitive skills and processes, in 
addition to the physical ones that 
characterize traditional apprenticeship. 
Thurow (1992), cautions that work- 
based apprenticeships alone tend to 
produce workers with very narrow 
skills who cannot absorb new 
technologies. Berryman (1992), notes 
that work-based apprenticeships and 
school based cognitive apprenticeships 
taken individually have pluses and 
minuses. She asserts however, that a 
mixed strategy of school based 
cognitive apprenticeships and work- 
based apprenticeships (paid or unpaid) 
may offer the optimal opportunity to 
integrate vocational and academic 
education. The curriculum and 
inoLiactioiitil strategies of the Los 
/^Jigeles Area Business/Education 
Pi-Ttnership combine work-based ap- 
prenticeships and school-based cog- 
nitive apprenticeships to provide 
optimal learning experience for 
students. This Program model focuses 
on instruction that is project oriented 
and is integrated into academic/ 
vocational clusters rather than being 
divided into isolated courses. 
Business/education partnerships pro- 



vide an avenue where project oriented 
learning can optimally occur within 
integrated academic/ vocational clusters. 

Model Project: TARGET COMMUNITY 

Target students of this 
demonstration project are students 
from participating high schools in 
Eastern Los Angeles County. The 
specific area has been identified by 
Rebuild LA (RLA), the community 
group formed to help Los Angeles 
recover from the riots, as "a neglected 
area". Los Angeles has been described 
as "an international metaphor for the 
urban challenge" (Tuttle, 1993). The 
target commixnity of this study is a 
microcosm of the larger Los Angeles 
commixnity and is predominantly made 
up of ethnic minorities with Hispanics 
being the largest ethnic group at over 
65% of the population. United Way of 
Los Angeles conducted a survey of the 
primary target area and found that it 
has the highest growth rate and 
population density as well as the largest 
household size and youngest 
population in Eastern Los Angeles 
County. The unemployment rate in the 
area is among the highest in the eastern 
county and has the lowest per capita 
income and the highest percent of 
people living in poverty. Nearly one- 
fourth of all children aged 0-17 live in 
poverty. The dropout rate at some area 
high schools is as high as 55%. Clearly 
business as usual does not suffice for 
this population. There is an acute need 
for reform that addresses student, 
academic, and vocational training needs 
while providing necessary support 
services. 

The program under review has 
focused on these major goals: 

1. To provide students the 
instructional and support services 
beyond those traditionally offered 
in a high school sotting, which arc 
needed to help them graduate from 
high school. 

2. To provide students (he skills urid 
altitudes needed for successful 



ERIC 



1 



competitive entry into the work- 
force. 

3. To articulate the program oir- 
riculum with college and university 
instruction, therefore providing 
students the motivation as well as 
the opportiiiuty to pursue higher 
education. 

4. To utilize business and industry for 
major portions of student 
instruction. 

5. To provide a comprehensive 
curriculum, reviewed regularly by 
business and industry, that 
emphasizes the integration and 
acquisition of both academic and 
career related skills. 

6. To produce students with 
marketable job skills, including 
entrepreneurial and networking 
skills, as well as a clear 
imderstemding of the work ethic. 

7. To produce competent, aggressive 
leaders capable of advemced career 
positions. 

The model operates under the 
philosophy that true educational reform 
must be locally iiutiated and that rigid 
activities that might work in one setting 
may not be appropriate in another. 
Therefore the model emphasizes the 
development of the process for 
producing an integrated program that 
taps into local resources along with 
actual curricula that can be replicated in 
diverse settings. A major component of 
the project is a series of integrated 
curricula which utilize projects, games, 
and worksite learning. A major god of 
the project is to demonstrate that the 
specific Strategies that the model 
utilizes has a significant positive effect 
on high-risk youth in terms of high 
school graduation, academic 
achievement, progress to postsecondary 
education and employment. 

The model program achieves 
these goals by utilizing several key 
components. They are: 
1. Chistcfcd instruction that com- 
bines subject matter such as math/ 
physics/computer assisted draft- 
ing into a unified program area 



and which provides instruction 
within the context of specific career 
pathways. 

2. Adaptive curriculum that empha- 
sizes cognitive apprenticeships and 
experiential learning. 

3. A combination of in st- nictional 
approaches including classroom 
instruction, worksite appren- 
ticeships, community learning, 
student internships, cooperative 
learning groups, peer tutoring, 
commimity mentors, job sha- 
dowing and individualized 
computer instruction Students 
access information and create 
projects with various technologies. 

4. Cooperative educational programs 
with business and industry that 
enable students to receive a 
portion of their mstruction in the 
community. Industry-based work- 
site apprenticeships (paid and 
unpaid) allow the student to 
experience, early on, the appli- 
cation of academic skills to cs -^ers. 
Worksite apprenticeships also 
afford students access to 
technology routinely used in the 
workplace. Learning technology is 
viewed by business partners as a 
community investment. 

5. Articulation of Curriculum devel- 
oped by the project with 
appropriate courses at local 
community colleges and uni- 
versities. Prior to the completion of 
the twelfth grade, project students 
are permitted to take the academic 
assessment tests required by the 
participating colleges, and if 
passed at the required level, the 
college will waive the assessment 
requirement when the student 
enters the college. 

6. Cooperative liaisons with local 
business and industry, colleges, 
universities, and high schools that 
link the high school student 
simultaneously with business, 
community and post-secondary 
institutions. This allows access- 
ibility to both real world 
experiences and for continuation 
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into post-secondary education for 
students who previously may not 
have realized their potential. 

7. Early identification and accessible 
ongoing monitoring and support 
services which monitor student 
progress, identify potential 
problems, and provide services to 
assist students overcome barriers 
to school completion. Business 
volunteers, college and high school 
students, and senior volunteers 
acting as tutors, mentors, job 
coaches and peer advisors serve as 
role models that provide 
confidence and assurance to 
participants. Other vital support 
services include child care for teen 
mothers and transportation to 
worksite learning. 

8. Parental involvement which 
includes the parent in the 
assessment, goal setting, mon- 
itoring, support and follow-up 
process. 

9. Cooperative liaison with local 
commxmity service agencies which 
provide a wide variety of support 
services necessary to meet the 
diverse needs of students and their 
feimilies possess. 

10. Guidance and counseling that 
includes the use of general and 
career counselors and technicians 
as well as teachers, mentors, and 
support staff to assess and counsel 
students for career decision- 
making and career pathway 
preparation. The overall coun- 
seling and guidance services are 
linked to "early identification and 
accessible support services" to 
meet the additional needs of at-risk 
students experiencing academic, 
vocational, and/or personal bar- 
riers to success. 

Training Process 

Student Enrollment - The 
project itself operates on an open-entry, 
open-exit basis. Individual student 
goals are set and may include: (1) 
intense remediation in basic subject 



areas; (2) pre-vocational and vocational 
training; (3) assignment to a mentor 
and/or tutor; (4) counseling and 
guidance including home-based 
guidance; (5) assignment to a cluster 
group (school-within-a-school) and 
cooperative learning groups; (6) 
worksite learning; and (7) summer 
employment opportunities. 

Assessment - Prior to and 
during enrollment, students are 
assessed including an in-depth 
academic and vocational assessment. 
The results of the student's assessment 
are be included in the Personal 
Academic and Career Plan (PACP) 
provided for each student. 

Individualized Learning Plan - 
An Individualized Plan is developed for 
each student. Included in this plan are 
the specific academic skills, and job 
related competencies each student 
needs to achieve for proficiency in his 
or her training plan. Specific support 
and follow-up services needed to 
provide for transition into employment 
are identified and provided. 

Referral and Placement into 
Appropriate Learning Program(s) 
Using Partners - Program placement is 
based on assessment results and 
student goals. Business volunteers and 
college students, provide indi- 
vidualized, competency-based tutorial 
instruction. Tutors also work with small 
groups in cooperative learning teams. 
Occupational skills training occurs both 
in the classroom and at business 
partners, worksites. Worksite and 
classroom instruction is coordinated 
and sequenced in a manner which 
assures each complements the other. 
Business and industry partners 
participate in subject matter advisory 
meetings to assure this instruction is 
coordinated and relevant to current 
market standards. Various instructional 
strategies are implemented to enhance 
career awareness, employability skills 
and/or basic academic skills, and 
include individualized instruction, 
direct group instruction, and co- 
operative learning groups. 

li) 



Support Services - Specific 
support services are provided to 
students by a wide variety of 
comrnxmity and business partners and 
are initially identified at the time the 
student enrolls. At-risk students have a 
range of special needs that often go 
unfulfilled. As a result, many often 
move through the system, fall further 
behind and dropout. The schools and 
colleges involved in this pilot project 
have formed partnerships with 
commtmity based organizations, social 
service agencies. State of California 
service providers and businesses to 
help meet these special needs. 
Commxmity lirJsages which provide 
necessary social support assistar.ee for 
students and their families include Los 
Angeles County Mental Health, Los 
Angeles County Department of Health 
Services, the California Employment 
Development Department, the 
California State Departnient of 
Rehabilitation, dty parks and recreation 
and commimity service organizations 
make up a part of this sodal services 
network. Child ceire is provided as 
needed as is transportation. Parenting 
skills are taught to teen parents. 

Tech-Prep Articulation A^n'ee- 
ments - 2+2 and 2+2+2 Tech-Prep 
articulation agreements are a vit?l 
aspect of the model project. These 
articulation agreements allow the 
student to apply course work 
completed at the secondary level to 
program requirements at the 
commxmity college. In the case of a 
2+2+2 tech-prep articulation agreement, 
community college course work can be 
applied at the university level. 
Currently over two dozen such 
agreements exist. 

Business Partnerships - There 
are cxitrently over 300 partnership 
agreements between business and the 
Program. Project instructors develop 
new partnerships on an on-going basis. 
Business and industry provide worksite 
instruction, mentoring, job shadowing, 
and job placement opportunities for 
students. In addition, they provide up- 
to-date labor market information and 



assist in the development and 
modification of curriculum. The 
business component of the partnership 
includes on-the job traiiung and 
placement for students. Job placement 
is a key aspect of this model program 
for students nearing program 
completion. Viable employment options 
which provide for movement up the 
ceireer ladder are an integral aspect of 
the project. 

In addition to its affiliations 
with business and industry already 
mentioned, the project has as its 
partners a wide variety of state. 
Federal, and local resources which 
allow it to offer a large number of 
supportive services to participants at all 
stages of their training. These resources 
include: Natior\al Coimcil on Aging 
which provides tutors and mentors for 
high risk students; JTPA, which 
provides job development and job 
placement; Depart- ment of 
Rehabilitation which provides needed 
support services for students; the 
California Employment Development 
Department whidi allows access to 
dady up-to-date job placement 
information and services; and, local 
Chamber of Commerce's which provide 
job shadowing and role modeling by 
having business and industry leaders 
volunteer to be guest speakers and 
mentors. By utilizing a wide variety of 
community and other resources, the 
model is a cost-effective one that offers 
the prospect of being replicated in 
whole or in part. 

Program Evaluation 

The evaluation component is a 
strong part of the total design of the 
project. The University of California- 
Riverside, educational research wing of 
the CaUfomia Education Research 
cooperative (CERC) performs the role 
of Director of Evaluation of all project 
objectives and supervises a multi-year 
student follow-up. The following 
section describes the follow-up study of 
project students enrolled in the 
Business Marketing career cluster of the 



program. Students involved in this 
study were in the piogram between 
1987 and 1992. Follow-up research on 
students from at least four other career 
cluster areas will be available in 
August, 1995. 

Evidence of Program Effectiveness 

Qaim Statements 

The claims for this program are 
that, relative to other general track high 
school students, participants in the 
program have a higher probability of: 

• graduating from high 
school, 

• continxiing into pr.:!;- 
secondary education, 

• securing employment, and 

• on-the job upward mobility 

Research Methodology for 

aaimsDesign 

Students in the treatment group 
were identified as those who had 
participated in the Apparel Marketing 
program from 1986 through 1991 
during their last two years of high 
school. Program participants were 
given a structured interview after they 
had been out of high school one to four 
years. Only those students who 
completed the follow-up interview (70% 
of program participants were 
contacted) and had sophomore GPA 
data were considered as the treatment 
group in these analyses. 

A matched comparison group 
was retroactively sampled from 
students who attended the same high 
schools during the same years as the 
treatment group. Students in the 
comparison sample were initially 
matched on the basis of: 1) not having 
enrolled in any ROP, vocational, special 
education, or advanced placement 
courses; and, 2) began high school 
during the same years as the treatment 
group (1983-87). 672 of the initially 
ident'-ied comparison group were 
successfully contacted and interviewed 
with the same instrument as the 



treatment group. This represented a 
much lower contact rate (40%), and 
most of those who cotdd not be 
contacted had reportedly relocated 
since high school. It was imclear from 
available data whether the apparently 
greater mobility within the control 
group was a condition preexisting the 
study or related to a failiire to receive 
job training. 

This initial comparison group 
was over seimpled which thus allowed 
for more stringent matching procedures 
to be pursued. In this effort, the initial 
comparison group was stratified by 
sophomore GPA quartiles, ethnicity 
(I-Iispanic & non-Hispanic) and gender, 
thus producing a 4 x 2 x 2 sampling 
matrix. (Random sampling from each 
comparison group strata to match the 
distributions in the tr<>atment group.) 
Consequently, the disproportionate 
gender distribution in both the 
treatment and comparison groups is 
due to more females than males 
enrolling in the Apparel Marketing 
course. This disproportion could 
indicate a gender effect within both the 
treatment and control groups and when 
interpreting and generalizing the 
findings ^e fact that the seimple 
consisted primarily cf females should 
be considered. However, differences 
between the treatment and comparison 
groups are the focus of this analysis and 
so balancing the two groups on gender, 
its effect is controlled. 

The initial comparison group 
consisted of 67% Hispanic students and 
a 50% Hispanic representation was 
present in the treatment group. After 
selecting only those students in the 
treatment group who had sophomore 
GPA, it consisted of 48% Hispanic. The 
stratified, random matching procedures 
of discussed earlier created equally 
proportionate samples, with 48% 
Hispanics in both the treatment and 
control groups. 

Sample 

A total of 550 students were 
included in the final sample. As a 
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consequence of the post hoc matching 
procediires, each group had 275 
students, matched on ethnidty, gender 
and quartile of sophomore GPA. As a 
result of the stratified random matching 
procedures, no variation occurred 
between the two samples on these three 
variables. Almost half of the sample 
was Hispanic (48%) and 85% of the 
students were female. Sophomore GPA 
was 2.04, slightly above the average 
from that of the participating districts 
(1.98). 

Instruments and Procedures. 

The instrument used in the 
structured, telephone interview was 
one initially developed by the ROP and 
the University of California, Riverside 
for collecting information on program 
completers and leavers, as well as 
determining post program job status for 
state-required aimual reports. These 
follow-up procedures have been 
followed by the ESGVROP for several 
years, providing for ample field testing 
and maximizing return-rates. 
ESGVROP modified the standard, state 
form to include more detailed questions 
about high school graduation, pursuit 
of higher education/ training, and work 
status. A copy of the one-page list of 
questions asked in the phone interview 
is included in Appendix A. 

At the time of contact the 
treatment group had been out of high 
school for an average of 2.45 years. The 
age of the treatment group was younger 
than the comparison at the time of 
graduation (T =17.65, C = 18.15) but 
because the length of time between 
target graduation date and follow-up 
was longer for the treatment group, 
they were older at the time of fillip (T = 
20.59, C = 19.38). The comparison group 
had only been out of school for 1.16 
years at the time of follow-up. The 
serious nature, and implications, of 
these discrepancies are discussed later 
in this paper. 



Data Collection 

Student grades for both the 
treatment and control groups were 
provided by high school coimseling 
offices. Ethnic classification was 
reduced to Hispanic or non-Hispanic 
because of the limited nature of the data 
on the comparison group. Even this 
simple dichotomy was derived not 
from established ethnic codes at the 
district level, but rather by student 
surname. Gender, however, was clearly 
indicated with district data. 

Follow-up data were gathered 
via the phone interview described 
previously in the instnmtent section. 
All of the phone interviews for both the 
treatment and control groups were 
conducted between October 1991 and 
March 1992. Two bilingual staff 
members at the ROP were selected to 
conduct the interviews based on their 
fluency in both English and Spanish, 
their familiarity with the programs 
offered by the ROP, and their skills in 
telephone commimication. In the 
majority of cases, the iiiformation was 
provided directly by the individual 
students identified for the sample. 
Occasionally, however, the information 
was relayed by a parent or other close 
family member of the student. 
Interviewers believed the responses 
were candid and accurate, attributing 
this partially to the non-threatening 
introduction given at the beginning of 
the interview and partially to the 
inherent "care" factor in any type of 
follow-up interview. Follow-up with 
businesses to validate information was 
also done. 

The number of years the 
student groups were out of school 
when the follow-up interview was 
made should be considered since the 
longer students are out of high school 
the more likely they are to attend some 
college and get into good jobs. 

Data Analysis 

Descriptive statistics were 
generated using SPSS/ PC 6.0 statistical 
software. Because of the careful, post 



hoc sampling (i.e., matching on 
ethnicity, gender and GPA), the 
confotmds of ethnicity, gender and 
sophomore CPAs within the two 
groups were controlled. As such, the 
claims made with these data are 
substantiated with relevant contingency 
tables and the resulting chi-square 
statistic of differences. 

Description of Results for Each Qaim 

1. Treatment More Likely to Grad- 
uate from High School. 

A significantly larger pro- 
portion of treatment students 
graduated from high school than did 

students in the control group X2 = 
54.30, p < .0001). Of the students with 
available data, over 90% percent of 
them graduated from high school. This 
figure differed drastically from the 
strikingly low graduation rate of 65% 
for the students not receiving the 
treatment. The average graduation rate 
among the participating districts is 
estimated to be about 70%, indicating a 
cohort dropout rate of about 30%. 

For both groups the sophomore 
GPA (baseline) represented a "C" grade 
average. The difference between this 
baseline and the GPA at time of exit 
from high school was significantly 
improved from 2.04 to 2.21 (F274 df ~ 
8.68, p < .001)) only or those students 
in the treatment group. 

2. Treatment More Likely to Pursue 
Higher Education. 

A higher rate of 65% of college 
attendance was claimed for the 
treatment group. Less than 45% of the 
control group attended college. These 
figures support the second claim that 
the treatment group would puiaue 
higher education more frequently than 

the control group (X^ = 28.21, p < 
.0001). 

A notable difference was 
evident between the groups on the 
types of further education pursued. As 



depicted graphically, the largest group 
of college-attending students in both 
groups are attending commuiuty 
colleges. Almost twice as large a 
proportion of college-going students in 
the comparison group are found at a 4- 
year college. A similar disproportion is 
foxmd between the two groups 
attending Trade/Tech schools: twice as 
many college-attending students in the 
treatment group attended a Trade/ 
Tech school as did in the control group. 

3. Treatment More Likely to be 
Employed. 

A graphic representation of em- 
ployment status showed the most 
marked contrast between the treatment 
and control groups of any of the 
comparisons made. 87% of the 
individuals in the treatment group were 
full-time employed as compared to only 
64% their coxmterparts in the 

comparison group (X^ = 61.86,p < 
0001) 

4. Treatment More Likely to have 
Upwardly Mobile Jobs. 

The fourth claim supported 
with data represents the type of job 
secured by the student. Upwardly 
mobile jobs were defined as those jobs 
where there was some management 
responsibility, (i.e., supervisor of one or 
more persons) and where there had 
been a pay increase within the past 
year. These data on employment 
mobility seem to offer the strongest 
evidence of the advantages of the 
treatment program for youth who arc 
recently out of high school. That almost 
twice the percentage of students in the 
treatment group who had jobs were in 
upwardly mobile jobs is quite strong 
evidence of the effectiveness of the 

program (X^ = 5.60, p < .05). 

Summary of Supplementary Evidence 
for Program Success 

Quantitative analysis of the 
outcome data provides strong support 



for the fovir claims. Other, more 
qualitative descriptions can also 
provide valuable evidence of program 
success. The anecdotal data that help to 
explain the relationship of program 
components to outcomes are provided 
in this section. 

Increased student graduation 
rates and a concomitant reduction of 
dropouis may be related to the ability 
of the program to engage students in 
learning and preparation for a career. 
Evidence of the level of this 
engagement is shown through student 
involvement in dubs and statewide - 
competitions. The higher rates of 
college attendance may be influenced 
by affiliations between the ROP 
program and area colleges and 
trade/ technical schools. The extent of 
these relationships is evidenced by a 
listing of those schools of higher 
learning (see appendix B) with which 
the program has partnership affiliations 
and curriculum articulation agree- 
ments. 

Placement in upweirdly mobile 
jobs related to training seems to be 
improved when a training program 
works closely with business and 
industry. With over thirty participating 
area businesses affiliated with the 
program, support is given to the 
positive Unk between the 
business/school partnership modeled 
by this ROP program. 
Connections with Business and Industry. 

A characteristic of the program 
that contributes to the success of 
students in competing for quality jobs is 
its strong connection with business and 
industry. Strong ties with business are 
visible through the nearly 50 businesses 
that pro-.-i^l*" on-site training of 
students. Further, representatives of 
business, validate course competencies 
as well as the college and university 
articulation process. Business 
representatives serve as guest lecturers 
in the classroom and as professional 
role models and mentors. 



Engagement of Students through Career- 
Related Activities. 

One of the outstanding charac- 
teristics of the program contributing to 
the high rates of graduation among the 
participants is the extent to which it 
engages students in learning through 
incorporating into the cxirriculiun what 
is normally seen as extracxirricular 
leadership clubs and activities. For 
example, all students are automatically 
considered members of a national club 
of marketing students. As such, they 
participate in local, state and national 
competitions which provide them the 
opportunity to network with students 
from aroirnd the nation. A great deal of 
enthusiasm is generated through the 
participation in these conferences and 
competitions. Students who have won 
in the competitions have been able to 
establish valuable contacts and career 
networks as a result. 

Incentives to Pursue Higher Education. 

A key component of the 
program that may contribute to the 
high rates of continued education is the 
partnerships with institutions of higher 
education. Through these partnerships, 
various curriculum articulation 
agreements have been forged, 
providing students college credit for 
courses taken at the high school level 
through the ROP. In addition to a jump- 
start on college, students are given 
tours of the programs that represent a 
continuation of their study in the 
marketing and merchandising field. 

Program Recognition and Awards. 

If public recognition is evidence 
of program viability, then this program 
certainly meets a high standard. The 
program has received recognition on 
the national, state and local levels for its 
outstanding quality. A partial list of 
awards and recognitions is provided as 
evidence of overall program quality. 
Appendix C represents the major 
recognitions and awards that the model 
program has achieved in the four years 
since its inception. 
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InteiptetatiLvn and Discussion of 
Results 

This study does provide a 
valuable look at the differences between 
a general track high school program 
and one that is supplemented with a 
focused career training component. The 
following sectioiK explore the 
relationships between treatment and 
effect that warrant further analysis and 
tlie possible rival hypotheses. 

Relationship Between Effect and Treatment 

To explore alternative expla- 
nations of treatment effect on 
graduation, one would have to assess 
student motives for entry eind exit from 
the program, the extent to which 
students felt the program influenced 
their decision to stay and complete high 
school instead of dropping out, eind the 
extent to which support services 
contributed to program and high school 
completion. 

The program featxu-e appearing 
to be linked to increased rates of 
pursuing higher education was the 
articulation of program curriculum 
with institutions of higher education. 
Program administrators report that as 
students in the program earn college 
credit for their work at the ROP while 
still in high school, their own level of 
self-confidence in their ability to 
succeed in college seems to increase 
markedly. In addition, as students are 
exposed to specific career options with 
greater earning potential in the field, 
they seem to more frequently choose to 
continue their education as the best 
route to self-improvement. To confirm 
these projected relationships between 
program components and effects on 
student pursuit of higher education one 
would have to follow-up on levels of 
student self-confidence, improvement 
of grades and study skills, and students' 
reasons for continuing their studies. 

The extreme differences 
between the treatment and control 
groups on full-time employment 
indicates a powerful treatment effect. 
Over ninety percent of the treatment 



group was full-time employed, wh'^'? 
oiUy about forty percent of the control 
group held full-time jobs. The program 
featiu-es that could contribute to higher 
employment rates for the treatment 
group include tutoring eind mentoring, 
training in specific job skills, on-the job 
training eind coaching, training in job 
readiness and job finding skill , and 
free placement services. Other program 
characteristics that may contribute to 
high placement eind employment rates 
include a releveint £ind up-to-date 
curriculum, dose cormections with 
business and can be effectively 
implemented. For a program to be able 
to claim that high school students who 
choose to participate will have half- 
again as much chance of continuing into 
higher education, eind more than twice 
the cheince of being employed within 
the first few years out of high school, is 
evidence enough that the program has 
some advantage over the general track 
high school program. When this is 
topped with the claim that program 
participants have four times the chance 
of being promoted into management 
level positions within the first two-to- 
four years out of high school, then it 
becomes clear that this program can 
bring about some positive outcomes. 

The educational significance of 
this program's success is that career 
prepa-ration, when properly plarmed 
id delivered within the context of the 
existing business community cai i have a 
profound impact. Programs with the 
characteristics contained this model 
have the potential of revitalizing 
secondary career preparation. A healthy 
combination of academic and practical 
skills in the curriculum can attract and 
keep students interested in learning. A 
school climate that emphasis the value 
of individual students' strengths and 
interests can heal self-esteems bruised 
through social ills. The integration of 
services from a variety of agencies can 
smooth the transition from adolescence 
to adulthood. A shared responsibility 
with business and industry for training 
can insure the successful transition 
from school to productive work life. A 
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strong network with institutions of 
higher learning can open the chance of a 
college education to underprivileged 
youth. Programs of this natxire truly 
demonstrate what "educational 
opportunity" is all about. 

Comparison of Results to Results from 
Other Programs 

The United States Department 
of Education (Goals 2000, 1994) 
indicates that no studies airrently exist 
for a comparison of this school-to-work 
career preparation program to other 
school-to-work preparation programs. 
This is not surprising since school-to- 
work programs are a recent innovation. 
However, such programs are going to 
proliferate, in no small measxire dae to 
the School-to-Work Opportunities Act. 
This project is one of the first to be 
funded \mder this legislation. As a 
result, it should be among the models, 
both in programmatic and research 
design, for futxire projects. 

Perhaps the closest parallel to 
the ROP project is the Richmond 
Co\mty Tech Prep Program in North 
Carolina. Like the ROP project, 
Richmond County upgraded compu- 
tational and communications skills 
requirements for participating students. 
Also, both agencies serve communities 
which are lower in socio-economic 



measxires than the averages for their 
respective states. The ESGVROP study 
is longitudinal, tracking both treatment 
and control groups for seven years, 
while the Richmond Coimty study 
pxilled sample control groups from two 
different cohorts. Each design has its 
advantages and disadvantages. 
However, both studies showed that 
students who took part in the treatment 
programs performed at a significantly 
higher level on the specified measxires 
than students in the control groups. 
Both studies evidenced a reduction in 
the dropout rate among program 
participants. 

However, the Richmond 
County program targets students who 
would benefit from community college 
programs. The ESGVROP program is 
aimed at a broader segment of the 
student population—virtually all 
secondary students, in fact—and seeks 
to improve opportunities to enter 
employment directly, as well as to 
obtain further training. The ESGVROP 
project does not "enrich" vocational 
classes. Rather, students in academic 
classes are made aware of the 
requirements in the workplace for the 
skills they are learning. 
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Appendix A 

Follow-up Phone Interview Questions 
Introduction 

Introduce yoiirself in the following manner: 

Hello, my name is , I am performing a follow-up study of students who have 

attended high school. I would like to ask you a couple of questions about what you've 
been doing since you left high school. Your name will not be used or revealed. We're 
only interested in how all students who attended high school are doing now. 

Questions 

1. Did you finish high school at high school and receive your diploma? 

2. (if not) Did you receive a diploma from another high school? 

3. (if neither of the above) Did you take and pass the GED? 

4. Are you working now? 

5. (if yes) How much? (full-time or part-time) What is your job title or position? 

6. (if not working) Have you ever worked since high school? Are you presently 
seeking employment? 

7. (if working or has worked) Was or is your job related to the training you had 
while in high school? 

8. Are you now going to school? If so, what and where are you studying? 

9. (if not in school) Have you taken any schooling since high school? If so, where 
and what did you study? 

Notes 

If the student is not at the address you call, ask if you can have the telephone number of 
where they can be located. You do not need to speak to the student directly. If there is 
someone else willing to give you the information, they may be used. Grandmothers are 
especially helpful. 
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Appendix B 

Educational Faitnets with Articulation Agreements 

California State University, Los Angeles: CSULA has always had an unusually 
large proportion (over 55%) of minority students and is recognized nationally as a 
leader in educational services to minority and urban students. The Federal Government 
has designated CSULA as a recognized Minority Institution and the student body 
represents the greatest cidtiiral richness and broadest ethnic diversity of any campus in 
the nation. Located in East Los Angeles, it has a student body of 21, 5%. In 1990, the 
largest nximber of Bachelor degrees awarded were in the areas of Business 
Administration and Engineering. CSULA offers a wide range of support services for 
special needs students, such as low-income, disabled, and academically disadvantaged. 
Both its diverse student body and its central location in Los Angeles make it an ideal 
partner in the Los Angeles Trade Technical Education Consortixim. 

Los Angeles Trade Technical College: Located in the center of downtown Los 
Angeles, LATTC brings to the consortium strong bonds with the Los Angeles business 
commimity as well as a reputation as one of the finest community colleges in California. 
It currently has a student enrollment of 11,600, 89.4% of which are minority. LATTC is 
known for its strong contacts with and participation of business and industry. Its 
classrooms are designed and operated as if they were actual businesses. Equipment is 
state-of-the-art. 

Los Angeles Southwest College: Foxinded in 1967, Los Angeles Southwest 
College is located in South Central Los Angeles. It currently has an enrollment of 7,000, 
89% of which are minority. In addition to strong academic and vocational training 
programs, the colleg. has a wide variety of student support services such as ESL 
assessment, tutorial as istance, peer counseling, employment transition and child care. 

Mount San Antonio College: Located in the eastern section of Los Angeles 
Coxinty, Moxint San Antonio College (MSAC) is the largest community college campus 
in California with an enroUment of nearly 30,000. MSAC was an early leader in the state 
in advocating tech prep agreement, and operated one of the first California pilot 
demonstration projects in 2+2 articulation. 
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Appendix C 

• Awarded as a United States Department of Education Outstanding 
Vocational/Technical Program 

• Selected by the United States Department of Labor as a SCANS exemplary program 

• Selected by the California State Department of Education as a model program in 
several key area including assessment, training and job placement 

• First vocational program in California to be certified for excellence by the California 
State Depsirtment of Education 

• Chosen by the California State Department of Education as Outstanding 
Vocational/ Technical Program in 1990 

• Selected by the California Chancellor's Office of Community Colleges as a model 
site for 2+2+2 secondary-to-college articulation and transferable credit 
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The formation of global 
economic linkages between nations has 
created changes in the relationships 
between countries and among the 
people who reside within their 
boimdaries. In North America, the 
recent approval of the North American 
Free Trade Agreement is creating a new 
geographic marketplace that will rival 
the emerging European Union of 
Nations. In the far east, Japan and other 
Pacific Rim countries are also 
challenging the economic supremacy of 
the western industrialized world. As 
these economic consortiums develop 
and free trade continues across all 
nations, there are increasing demands 
on each nation to remain competitive in 
the world marketplace and provide a 
high standard of living for it's citizens 
(Thurow, 1 992). 

National Goals and Strategies 

The challenges of remaining 
competitive in a global marketplace are 
being addressed by both the private 
and public sectors within each nation. 
Business and industrial organizations 
are addressing the competitive issue by 
using new technologies to produce 
goods and services, moving the 
processing of information and materials 
to locations of lower costs, finding niche 
markets, and customizing products to 
meet consumer needs, and reducing 
and reorganizing the workforce 
(Camevale, 1991). 

In the public arena, the most 
ubiquitous strategy has been the 



improvement of workforce quality 
through a reform of the nation's 
educational system. In the United 
States, federal and state legislation has 
been approved to raise standards of 
achievement and develop new 
initiatives for the preparation and 
continued retraining of the workforce. 
In Finland, two extensive experimental 
projects have been launched at the 
secondary and tertiary education levels. 
The major concern in both nations is the 
development of human resources that 
will enable the countries to remain 
competitive in Europe and across the 
global economy. 

Organization of Education 

Education in Tinland. In Fin- 
land a national priority has been made 
to provide equal educational oppor- 
tunities to all populations in each region 
of the country. This goal is 
accomplished through the compre- 
hensive school which provides a 
compulsory education for all children 
ages seven through sixteen. A 
standardized curriculum is taken by all 
students for further studies beginning 
at age sixteen in the upper secondary 
schools or in the vocational schools. The 
upper secondary school offers a 
geographically homogeneous three year 
program of studies which prepares 
students to take the matriculation 
examination which is the general 
criterion for admission to the 
university. The academic high school 
students can choose their major areas of 
studies in languages, mathematics and 
natural sciences, humanities, sports and 
gymnastics, music or dance. Students 
enrolling in the vocational schools may 
select from twenty-six (26) basic 
programs within which a total of over 
200 very specialized lines of study. The 
students entering the vocational schools 
can obtain a diploma after two or three 
years depending upon their special- 
ization. Upon graduation they may seek 
employment or continue toward a 
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higher vocational diploma which 
provides additional preparation in a 
two to three year program leading to 
supervisory and managerial roles in 
their areas of specialization. Students 
who complete the upper secondary 
school who are not adiariitted or chose 
not to continue their education at a 
university may also enroll in the 
vocatioiwl schools after graduation for 
occupatioiwl preparation. 

All of the schools are located in 
a separate physical location and have a 
mixture of ownership and financial 
support that includes national/state, 
municipalities, and private ownership. 
Ninety-two percent of the upper 
secondary academic schools are funded 
by the municipal or local government, 
six percent are funded by private 
agencies and two percent get their 
resources from the state (Tilastokesaus, 
1993). The comprehensive vocational 
schools, which offer courses in the 
technical specializations, are owned and 
operated by the state or municipal or 
the federation of municipals. Within a 
given municipality or region of the 
country there are also additional types 
of vocational schools for commercial 
subjects, health, social services and 
design and handicraft that may be 
owned publicly or privately. In 1992, 
fifty-five percent of vocational students 
studied in the municipality, or the 
federations of municipal owned, thirty- 
five percent studied in state owned and 
ten percent studied in private 
vocational schools (Tilastokesaus, 1993). 

The curriculum in the upper 
secondary academic schools is very 
oriented toward the matriculation 
examination which requires four 
compulsory subjects that include 
Firmish or Swedish (depending upon 
the school location), a second official 
language, another foreign language, 
and mathematics or social studies. Two 
additional subjects are optional. 
Academic high school students' ihrce- 
or fouj-year programs include a 
minimum of 75 study units (study 
weeks with 38 contact hours) in 14 
subjects. The study program consists of 



core courses (30-50%), advanced 
optional courses (30-40%), and free 
optional units (10-30%). In the 
vocational schools the core curriculum 
also requires the two official languages, 
Finnish and Swedish, a foreign 
language, mathematics, physics and 
chemistry, civics, information 
technology, physical and health 
education, and art education. Most of 
the studies are concentrated in the 
specific line of specialization. 

According to 1991 statistics, 
fifty percent of the students completing 
the comprehensive school will 
immediately continue on to the upper 
secondary school with the remaining 
thirty-two percent enrolling in the 
vocational school, six percent 
continuing on to the volunteer tenth 
grade, and twelve percent going to 
work and delaying their studies. In 
Finland many of the students 
graduating from the upper secondary 
academic high schools are not able to 
continue their studies at the university 
because there are not enough study 
places available for them. Two thirds of 
all upper secondary school graduates 
apply for admission but only one third 
are admitted. Many of these students 
will then enroll in the vocational 
schools and colleges. Some students are 
waiting for a opportunity to be 
admitted to the universities. This 
results in redundant education and 
prolongs the time required for entry 
into the workplace or the university as 
evidenced by the fact that one-fc arth of 
the beginning university students are 
over 25 years of age. The students 
enrolled in the vocational schools 
graduate with an intense, high level of 
knowledge and skill in a very 
specialized occupational preparation 
program that prepares them very well 
for a specific job but causes difficulties 
when economic conditions are poor or 
changing workplaces no longer require 
the specific skill occupational skills. 

As a result of these problems 
and the growing concern about the 
country's place in the global economy, 
in particular future linkages with the 
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emerging European Comnnmity, policy 
makers at the national level instituted a 
plan for the educational system to be 
developed with "greater clarity and 
international compatibility. The aim is a 
simple basic structure with flexibility in 
individual choice" (Ministry of 
Education, 1994). 

Education it i*ie United States. In 
the United States public education is a 
high priority whidi is organized at the 
local level under state guidelines with 
little direct control by the central 
federal government. Students enter the 
schools at age five and are required to 
attend to age sixteen which is the 
second year of the four year high 
school. Approximately 90 percent of the 
students entering high school will 
complete the four years and obtain a 
diploma upon graduation. About fifty 
percent of the high school graduates 
will continue their education in a four 
year college or university and about 
half of these will obtain the first basic 
degree, the baccalaureate. The 
remaining will enter the military, obtain 
employment, or continue their 
education at a two year community 
college located nearby which offers a 
college transfer program and an 
occupational preparation program. 
Others may enroll in a private 
occupational preparation school or a 
public technical college depending 
upon the educational organizational 
pattern of the state. Most of the 
academic education and vocational 
education in the Uruted States is located 
within one school building although 
several states have a system of 
separately located vocational education 
centers for students to obtain 
occupational preparation in half day 
sessions and return to their home high 
schools for their academic preparation 
(U. S. Department of Education, 1994, 
p. 62). 

The curriculum provided to 
students in the high schools will vary 
from state to state and within local 
school divisions but generally will 
require for graduation form high school 
four courses in English (4 units) three 



courses in mathematics (3 units), two 
uruts in the sciences, a course in U. S. 
history, American government, ge- 
ography, physical education, with the 
remainder in electives chosen by the 
student. A total of 20 units is generally 
needed to graduate from high school 
and the required courses will comprise 
about 12 to 14 units or courses in a 
typical student program of studies. 
Students elect vocational courses and 
would need to acqtiire a minimum of 
three (3 units) courses to complete a 
concentrated program of vocational 
education leading to employment upon 
graduation (U. S. Department of 
Education, 1 993). 

The Study 

This study was designed to 
investigate the impUcations of national 
policies for workforce preparation of 
youth in the Uruted States and Finland. 
The study was conducted by utilizing a 
traditional evaluation study of poUcy- 
oriented research. A retrospective 
review of past poUcy decisions were 
examined by comparing the goals and 
objectives of the policy before 
implementation with the performance 
that actually occurs. Patton and Swicki 
(1986) called this kind of research 
design as an ex-post evaluation model 
where the analysis of pohcy imple- 
mentation focused on specific goals and 
targets for preestablished criteria for 
known time periods. The research 
questions to be addressed were: (1 ) Did 
the actual performance meet the goals 
and target performance? (2) What were 
the internal and external factors that 
were enhancing or inhibiting the 
process of workforce preparation in 
high schools? The outcomes of the 
study would eruich the understanding 
of strategies used by each nation in 
human resource development and serve 
to enlighten the future formulation of 
policy and implementation of practice 
in both nations. 

The quahtative data were 
collected for the research using policy 



document analysis and a focus group 
interviews technique as presented by 
Morgan (1990) and Majchrzak (1984). 
An analysis was first made of the 
current national policy documents for 
preparing youth in the United states 
and Finland for entry into the 
workforce. The results of the analysis 
was used to develop protocols for the 
focus group interviews. The interviews 
were conducted among reform stake- 
holders within three experimental 
school divisions in Finland and three 
technical preparation consortiums in 
the United States. In Finland, the focus 
groups were selected from the sixteen 
townships having experiments and 
three different municipal systems that 
were representative geographically. The 
high school mats where visitations were 
made located in the northwest, eastern, 
and southern areas of Finland. Focus 
group interviews were conducted with 
the representatives of the upper 
secondary and vocational schools 
(academic and vocational high schools) 
who participated in the experiments. 
Supervisors, principals and vice 
principals, teachers, counselors, and 
students in each were interviewed in 
focus groups. The interviews were 
conducted in combinations of English 
and Fiimish depending upon the 
language skills of the participants. 
"Hiere were always two researchers 
present, both of whom had English 
speaking proficiency and one with 
Fiiuush as her native language. The 
information collected during the 
interviews was recorded in writing and 
a report of the discussion was compiled 
by the researchers. The report was then 
returned to the experiment coordinators 
and/or supervisors for their review and 
verification. 

In the United States a similar 
strategy was used in conducting the 
focus group interviews. The interviews 
were conducted among selected 
technical preparation consortiums 
representing rural, urban, and suburban 
areas of a single state. The stakeholders 
interviewed represented community 
college and high school administrators, 



teachers, counselors, and students. The 
interviews were recorded and sum- 
maries were prepared and returned to 
the participants for their verification. 

The results of the focus group 
interviews were analyzed by first 
comparing the responses of each of the 
three groups within each country and 
the national goals of workforce 
preparation as identified by the policy 
docimient analysis process. The major 
questions was to determine (1 ) the 
level of agreement for each group with 
the prestated policy goals and 
objectives, and (2) the consistency of 
agreement across the stakeholders 
groups. In other words, what was the 
perception of the participants in the 
experiments with respect to the need 
and underlying rationale for the reform 
in the secondary schools of Finland and 
the United States? The research was 
started with diagnosing the level of 
intra- and inter-group agreement which 
would be a possible source of 
underlying factors associated with any 
differences between policy targets and 
performance. 

Contemporary Approaches to Work- 
force Preparation 

Experiments in Finland. Finland 
is currently conducting an experiment 
in secondary education, providing a 
wider range of opportunities than 
before for completing a vocational 
diploma, upper secondary syllabus or a 
combination of the two through the 
collaboration of vocational institutions 
and upper secondary schools. Sixteen 
localities which comprise one fifth of 
the age cohort, are taking part. A wide- 
ranging experiment in vocational higher 
education is also in progress, with 22 
temporary polytechnics participating. 
Eighty-four percent of all occupational 
higher education specializing areas arc 
covered in experiments (Numminen & 
Piilonen, 1992). The purpose of this 
experiment is "to raise the standard of 
higher vocational studios and devise 
new programs leading to higher 
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vocational diplomas via collaboration 
between vocational institutions" 
(Ministry of Education, 1 994a, p. 36). 

The underlying rationale and 
reasor« for conducting the experiments 
in secondary and post secondary 
education according to the Ministry of 
Education are the following: prolonged 
study times, increased dropout, 
overlapping education, a growing gap 
between general and vocational 
education, an excessive number of 
matriculated school leavers compared 
with educational opportunities, the 
underrated status of college-level 
education in intemational comparisons, 
and the lack of flexibility of education 
in responding to changing skill and 
knowledge requirements. The purpose 
of the experiments is to study how 
inter-institutional cooperation can be 
used to raise the standard of post- 
comptxlsory education and to meet the 
changing demands for knowledge and 
qualifications Another objective is to 
explore possibilities to diversify 
education and create flexible and 
individualized programs. One central 
focus of the experiment is inter- 
institutional cooperation, with a view to 
lowering the barriers between different 
forms of education and offering more 
options to students (Ministry of 
Education, 1994b, p. 8). 

The Government Development 
Program (1994) suggested that the 
education structure will be streamlined 
and made intemationally compatible. 
The polytechnic program essentially 
offers opportunities for raising the 
standard and quality of education. In 
Finland, higher education will consist of 
a non-university sector and a university 
sector. Sixty to sixty-five (60-65) percent 
of the age group will have access to 
higher education, one third in the 
university and two-thirds in the non- 
university sector (Government Office of 
Publications, 1991). 

Internationalization is the key 
to a successful policy in Finnish 
education. The goal is to provide the 
students of all educational levels with 
skills needed in global environments. 



Internationalization of vocational 
education in Finland focuses on 
intemational collaboration and study 
projects, student and teacher exchange, 
work practice in another coimtry is 
included in the study programs, quality 
of languages study programs, bilateral 
collaboration with emergent coimtries, 
and teaching in many languages 
(Numminen & Piilonen, 1994). 
Intemational education has been 
implemented in diversified ways in 
Finnish schools. The coimtries of the 
European Union are aiming to promote 
free moving workforce policies in 
Europe. The European Union coimtries 
have started to produce and certify 
equivalent occupational and 
professional qualifications in order to 
enhance workforce mobility and raise 
standards. 

Federal Legislation in the 
United States. In the United States 
there is also a growing concern about 
the level of education need by high 
school graduates to enter the workforce 
and have the skills and knowledge 
required to function in new 
organizational structures that utilize 
communication and problem solving 
skills. The new technologies to produce 
goods and services will also demand 
highly trained and skilled workers and 
their is a concern on the part of policy 
makers at state and federal levels that 
American students do not have the 
knowledge and skills of their 
intemational competitor's workforce. 
This concern was first introduced in a 
widely distributed and discussed report 
entitled A Nation at Risk (The National 
Commission on Excellence in 
Education, 1983) which begaii a massive 
reform movement in almost every state 
in the United States. One of the most 
widespread aspects of the educational 
reform movement was the increase in 
the number of academic courses 
required for graduation from high 
school. From 1983 to 1989 most states in 
the United Stales increased the number 
of courses and developed specific 
course requirements in academic 
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subjects as a qualification for a high 
school diploma {Ckme, et al., 1989). 

In the United States the passage 
of the Carl D. Perkins Vocational and 
Applied Technology Act in 1990 stated 
as its purpose "to make the United 
States more competitive in the world 
economy by developing more fully the 
academic and occupational skills of all 
segments of the population" (Public 
Law 101-392. 1990). Hie basic 
components of the Act are: (1 ) the 
acquirement of basic knowledge and 
occupational skills through the 
integration of academic and vocational 
education and (2) the opportxmity to 
receive additional education by linking 
secondary and post-secondary technical 
education curriculums through the 
concept called "Tech-Prep" Technical- 
Preparation), and (3) accoimtability for 
states and local schools to demonstrate 
achievement of academic and 
occupational preparation outcomes. 

The Act addresses the chal- 
lenges of preparing students for 
employment in a changing workplace 
by requiring the Federal funds be used 
for programs that "integrate academic 
and vocational education ... through 
coherent sequences of courses so that 
students achieve both academic and 
occupational competencies." (P. L. 101- 
192, 1990) As a result of this provision 
schools across the United States are 
now developing various approaches to 
making connections between the 
knowledge taught in an academic 
classroom and the skills learned in the 
vocational laboratory (Bottoms, 1993; 
Grubb, et al., 1991). 

The Perkins Act provides 
funding to each state in the United 
States to dehver Tech-Prep programs 
where cooperative linkages between 
secondary and post-secondary 
educational institutions. These post- 
secondary linkages may include a two 
year community college, an 
apprenticeship program, or a private 
proprietary school. Most tech-prep 
programs operate on a two plus two 
(2+2) concept with two years of a 
planned series of high school courses 



that are articulated with a two year 
community college progreun leading to 
an associate of appUed science degree 
(Hull and Pamell, 1991). Across the 
nation consortiums have been formed 
with community colleges and high 
schools planning and deUvering tech 
programs for students to earn a high 
school diploma and continue their 
technical education with an associates 
of apphed science degree. 

Compaiisons of Workforce Preparation 

The two coimtries have 
embarked on national policies which 
are intended to keep both nations 
economically competitive in the global 
marketplace. In the United States, 
Congress passed the North American 
Free Trade Act which established lower 
tariffs for trade between Mexico, 
Canada, and the United States. More 
recently, Finland joined the European 
Union which will strengthen their 
economic ties to other member nations 
in Western Europe. Both nations have a 
common goal of maintaining strong 
national economies and are using 
similar strategies of joining regional 
geographical economic and political 
consortiums. 

The goal of joining these 
economic partnerships is to continue 
providing a high standard of living for 
the citizens of each nation. In order to 
accomphsh the national goal of 
economic competitiveness and 
maintaining a high standard of living 
for their citizens, both nations have 
focused their attention on improving 
the quality of education for preparing 
young people to enter the workplace. 
Both nations passed legislation to 
reform and restructure the educational 
systems at the secondary and post- 
secondary levels of education. In the 
United States the Carl D. Perkins 
Vocational and Applied Technology 
Education Act of 1990 was passed with 
the stated purpose of "making the 
United Slates more competitive in the 
world economy by developing more 
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fully the academic and occupational 
skills for all segments of the 
population." (P. L. 101-392, 1990) In 
Finland, the Finnish parliament adopted 
legislation to seek alternative solutioiK 
to educational development by testing 
reforms in post-compulsory education. 
The purpose of the experiments are to 
study how inter-institutional coopera- 
tion will (1) seek greater clarity and 
international comparabihty, (2) raise the 
standard of post-compulsory education 
to meet the changing demands for 
knowledge and qualifications, (3) lower 
barriers between different forms of 
education and offer more options to 
students (Ministry of Education, 1 
994b). 

In comparing the purposes of 
the federal/state policies for improving 
workforce preparation one will find 
similar purposes as well as differences 
in the intent of the legislation. Both 
policies are aimed at developing 
workers for their adapting to the global 
economy. However, the Finnish goal is 
to clarify the education received by 
student so that it will be more 
compatible with the educational 
requirements and certification of other 
nations, particularly those in Western 
Europe. The purpose of the Perkins Act 
states very clearly that the intent is to 
make the United States more 
competitive or dominant in the world 
marketplace. This difference in the 
intent of the purposes may be explained 
by the geographical proximity of 
Finland to other European nations and 
the requirement for common 
educational standards among the 
members of the European Union. In the 
United States, economic and political 
dominance of the world following 
World War 11 to the present has shaped 
a national concern for continued world 
leadership among the nations of the 
world. The relative geographical 
isolation from most other developed 
countries does not create the urgent 
need for the United States to cooperate 
as is the case in Finland. These factors 
create a competitive position rather 
than a collaborative one when defining 



the major outcomes of workforce 
preparation reform in the United States. 

Both policies emphasize the 
raising f educational standards with 
the Finnish strategy for improvement 
focusing on inter-institutional coopera- 
tion while the strategy in the United 
States is aimed at developing more fully 
the academic and occupational skills 
through an integration or inter- 
disciplinary approach. This difference is 
the result of the need in Finland for 
expanding the optioiK of secondary 
students to acquire a broader base of 
preparation that provides options for 
workplace preparation as well as 
continuing their education in the newly 
formed polytechnics. The aim of this 
policy is to provide a more practical 
post-secondary education than the 
existing university route which is not 
readily available to a large number of 
Finnish students desiring to continue 
their education after completing their 
secondary schooling. In the United 
States much public attention has been 
directed at the lack of "basic skills" 
among high school graduates and the 
Perkins Act translates this concern into 
a strategy which requires academic and 
occupational skills for improving 
workforce preparation. 

The removal of barriers 
between different forms of education is 
a common goal for both the United 
States and Finland, but the contexts and 
strategies for implementation in each 
nation are quite different. In Finland, 
tho separate physical sites for upper 
secondary academic and vocational 
education programs with oach school 
having a prescribed state mandated 
curriculum is problematic in 
responding to changing skill and 
knowledge requirements. A new form 
of upper secondary education is bein;', 
introduced in the experimental schools 
which features a movement toward 
increasing the number of electivi 
available for students, eliminating yeu 
long courses, and giving st;idents the 
opportunity to choose courses in 
different upper secondary schools. The 
goal of the experiment is to provide 
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students with more diversified options 
for a program of studies. Students in an 
academic high school can take courses 
in the vocational schools as well as 
students in the vocational schools 
taking academic courses. Some students 
may also choose a combination of 
academic and vocational courses that 
provide them with a vocational 
certificate as well as the academic 
diploma. The vocational education 
system has also introduced the concept 
of flexibility in the experimental schools 
by reducing the occupational lines of 
specialization from 250 to 160 
occupational preparation programs. 
Students in several of the experimental 
schools are allowed to develop a 
concentration in a major area of 
specialization and obtain a minor area 
in another program or cluster. In this 
approach students will have the 
flexibility to prepare themselves for 
qualification to enter rf lated 
occupational fields and better respond 
to structxiral changes in the labor 
market and shorten the time required to 
be retrained for another occupation. 

A third component of the 
experimental reforms in Finland is the 
formation of polytechnic institutions of 
higher education. This is being 
accomplished in twenty-two locations 
across Finland by combining the 
separate higher vocational education 
schools offering occupational 
preparation in allied health, agrioilture, 
forestry, business, etc. into a single 
administrative unit. The aim is to raise 
the level of qualifications by combining 
the theoretical with vocational studies 
and allow students to develop 
individual relevant study programs 
among the occupational areas found in 
the schools comprising the new 
polytechnics. For example, a student in 
forestry could choose courses from 
business to develop their expertise and 
preparation to enter management in the 
forest products industry. The newly 
formed polytechnics will create more 
opportunities for students to continue 
their education after graduation from 
the upper-secondary school, and link 



their vocational education coursework 
with advanced practical and theoretical 
preparation at the polytechnic 
institutions. 

In the United States the 
educational reform movement has 
stimulated an effort to improve the 
quality of education by reducing the 
options students have had in the past in 
graduating from high school. Every 
state in the nation has increased the 
basic requirements for high school 
graduation reducing the opportunities 
for taking electives such as vocational 
education courses at the same time. 
Proponents of educational reform are 
eilso recommending . that the "general" 
program of studies be eliminated and 
students be better prepared to enter the 
workforce and/or continue their 
education. These reforms became 
nationed policy in the Perkins Act with 
the tech-prep initiative. The major goal 
of the initiative is to develop a 
prescribed program of studies which 
will include higher levels of 
mathematics, science, and com- 
munication skills and link the 
occupational preparation courses at the 
high school level with technical 
preparation programs at the post- 
secondary level. In this maimer, 
students in the United States would 
develop a career path that would better 
qualify them for entry into the 
workplace and allow them to continue 
their depth of specialization through an 
articulated program of technical studies 
found in a community college, 
proprietary school, or apprenticeship 
program. 

Comparisons and Conclusions 

In comparing these policies and 
practices, it is interesting to observe 
that both nations are seeking to remove 
barriers within as well as between the 
secondary and post-secondary schools 
and programs. In the United States the 
integration of vocational and academic 
education and the tech-prep linkages 
are the strategies being used to 
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accomplish the goal. In Fioland the 
strategy is to develop flexibility for 
student options and electives through 
inter-iiistitutional cooperation and 
administrative consolidation among 
separate schools and programs at both 
the secondary and post-secondary 
levels. The difference in strategies 
among the two nations is accounted for 
by the values of the two cultures. In 
Finland with a relatively small 
population of five million located in a 
moderately sized nation, a strong state 
or federal control of education emerged 
with prescribed standards for school 
administration and curriculum which 
has been quickly decentralized in recent 
years. The European tradition for in- 
depth preparation for work or for entry 
into higher education facilitated the 
development of a separate system of 
secondary schools devoted to eitheir 
academic or vocational preparation. 
Changes in the economy of Finland, 
with a severe recession creating large 
numbers of unemployed and imder 
employed and the necessity to form 
collaborative economic and political 
linkages with other nations particularly 
Western Europe, created the need for 
more flexibility in preparing students 
for a rapidly changing environment. 

In the United States the 
formation of a decentralized system of 
state governments with divergent 
entities within states created a more 
localized governance of public 
schooling. Most communities across the 
nation began to establish high schools 
during the early part of the century and 
federal legislation in 1917 promoted the 
placement of vocational education in 
the emerging high schools. The 
American norm became the 
comprehensive high school containing 
both college and workforce preparation 
programs. 

The establishment of a 
widespread network of community 
colleges and technical institutes in the 
United States following World War 11 
provided technical preparation in every 
state of the country. The availability of 
these existing programs enhanced the 



development of local articulation 
agreements between high schools and 
post-secondary institutions during the 
past ten years which eventually became 
public policy with the tech prep 
initiative in the 1990 Perkins Act. These 
developments have produced federal 
leadership in promoting linkages 
between secondary and post-secondary 
programs for workforce preparation 
funding support to encourage the 
planrung and development of tech prep 
programs across the nation. 

The future prosperity of 
Finland and the United States is a 
shared concern among the citizens of 
both nations. These concerns have bee ■ 
translated into common national go£^ 
with both coxmtries seeking economic 
growth in a competitive world 
marketplace that provides employment 
opportunities to continue a high 
standard of living for members of each 
society. Both coxmtries have placed 
priority on improving the quality of 
education and have approved federal 
legislative policies and initiatives to 
address specific concerns about 
improving the quality of workforce 
preparation for youth and adults. Each 
nation has also established a tradition of 
delivering the preparation of youth for 
employment through a school based 
approach at the secondary and post- 
secondary levels. 

Although both nations share 
common goals and have launched 
efforts to improve the workforce 
preparation of youth, the social and 
political contexts of each country have 
influenced the development of different 
policies and strategies to address the 
issue. The Fiimish experiments are 
aimed at raising the standards of 
vocational education studies and 
eliminating barriers between different 
forms of education that will produce 
greater flexibility for students and be 
more compatible with educational 
systems of the European union nations. 
The United States has fcv;used on 
improving the academic as well as the 
occupational skills of youth belonging 
to all populations and increasing 
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opportunities for highly specialized 
technical preparation through linkages 
with post-secondary institutions and 
organizations. 

The strategies for accom- 
plishing these goals in Finland can be 
characterized as moving away from 
state mandates to local control with a 
looserung of rigid curriculum 
requirements and allowing students 
more opportunities to elect courses 
from both academic and vocational 
schools. The opportunity to continue in 
£in area of in-depth specialization in a 
technical area is being changed by 
upgrading post-secondary higher 
vocational studies into an emerging 
national system of four year polytechnic 
institutions of high education. This 
irutiative will also produce greater 
compatibility with the credentialing 
systems and standards being used by 
other nations belonging to the European 
Union. 

Ln spile of the prevailing 
recession, Finland is taking up the 
challenges of the future. The ag^recment 
on the European Economic Area and 
officially joining the European Union in 
1995 will increase international com- 
petitiveness of Finland and pave the 
way for closer cooperation in education 
and research. Finland has chosen the 
strategy to invest in education and 
research even during recession. 

In the United States the 
strategies for improving the workforce 
prepeiration of youth is focused on 
reducing the options and electives of 
high school students by increasing the 
academic achievement of students 
through increased graduation 
requirements and the integration of 
academic and vocational education 
courses. Whereas, Finland is in the 
process of Iransfonning their post- 
secondary technical preparation 
programs into the polytechnics, the 
United States has well established 
community college and technical 



college systems and federal resources 
are being used to strengthen and raise 
the level of workforce preparation 
through the development of linkages 
and articulation of secondary and post- 
secondary programs with the tech prep 
initiative. The aim of these efforts is to 
improve the quality of the workforce in 
order to better compete in the 
international marketplace rather than 
collaborate with other nations in 
forming common markets and 
educational credentials. 

As both nations move forward 
in reforming and restructuring the 
workforce preparation programs for 
their youth, ihe outcomes will be 
dependent upon the effect of the 
initiatives and strategies being used to 
implement the goals of each nation's 
policy. The ultimate goal of both 
initiatives is to raise the level of 
achievement and provide a well 
qualified person to enter the workforce 
and /or continue their career and 
technical preparation through a four- 
year polytechnic institution in Finland 
or a two-year post-secondary com- 
munity college or apprentice program 
in the United States. The results of those 
reforms in workforce preparation will 
ho a contributing factor in the future 
economic development and progress of 
each nation. 
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The /Ij'/oeialiea of Social 
Po/Moa lo Re/leueluelag nbUily 
aad Syaibolle Oeiealalioo 

Robert L Fritz 

The University of Georgia 

Two factors lead attention 
toward restructixring skill and symbolic 
orientation. The first is the recognition 
that successful performance in a high 
performeince workplace is hinged to 
analytical ability (Marshall & Tucker, 
1992). The second is The Bell Curve . It 
revives questions about the heritability 
of analytical skill, eind the belief that 
this ability divides according to social 
class (Hermstein & Murray, 1994). 
Analytical skill includes restructuring 
skill eind good skill with symbols. 

Questions about analytical skill 
and symbolic skill have surfaced in 
vocational education. ZeUner and 
Parrish (1986) mentioned them, while 
recent attempts to distance vocational 
education from special needs students 
seem to echo beliefs that Hermstein and 
Murray (1994) tie to social class. The 
challenge to improve the nation's 
workforce, though, can not be bound by 
this logic. Deeper insight and attention 
to factors that mold analytical a' 'ity 
must dominate professional judgment. 

This need is important because 
notions of competitive advantage differ 
from in the past. Individuals are not 
expendable, because the entire 
workforce must participate in the 
strengthening of the nation's 
international stature. Consequently, no 
matter what they are, factors that 
contribute to non-performance need to 
be identified and understood so that 
pedagogy contributes to the 
development of analytical skill. 

So far, though, McCaslin and 
Good (1993) saw much educational 
reform as overly simplistic. Much of it 
is not grounded in theories of learning 
or human development. The need for 
this approach is based on Snow (1989), 



that complex and demanding tasks call 
for emotional eind psychological 
resources. Many of them appear to be 
personality based. 

Beyond this point, the value of 
tech-prep eind school-to-work transition 
seems evident. However, it could, like 
most methods, be situationally effective 
if not grounded in knowledge of human 
growth eind development. Because 
vocational reform has been driven by 
valid employer and teacher concerns, a 
move to incorporate this knowledge 
would depart from recent practice. 
However, Gagne (1980) would confirm 
the need for thi. thinking with the idea 
that a lack of insight to this complex 
issue limits progress. Until depth of 
understanding emerges, the progress 
that Marshall and Tucker (1992) 
envision for the workforce could be 
difficult to achieve. 

The need for this study, then, is 
based on the belief that progress in the 
development of high performance skill 
requires vocational education to delve 
into developmental factors that 
influence analytical ability, such as 
restructuring skill and symbolic 
orientation. The idea that these 
attributes are linked to social class has 
some support (Hermstein & Murray, 
1994; Marshall & Tucker, 1992). 

The common view that students 
will rise to higher expectations is 
difficult to support. Theories of 
personality and cognitive style show 
that aptitude for high performance 
requires the types of psychological and 
emotional resources Snow (1987) 
hypothesized. Some of them could 
relate to social position because, while 
people are products of their 
environments, this includes the way 
personalities arc organized and how 
people Icam to cope with advanced 
skills. 

Background 

The theoretical framework used 
in this study came from VVitkin's field- 
dependence theory (Witkui & 
Goodenough, 1981), Holland's (1985) 
congruence theory, and Bloom's (1984) 
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view of higher-order cognitive 
objectives. The field-dependence 
construct examined cognitive 
restructuring skill (Witkin & 
Goodenough, 1981), an ability Bloom 
indicated as essential to higher-order 
problem solving. Holland held that 
people seek environments that reinforce 
their personalities and interests. Using 
congruence to frame this study, then, 
the intent was to determine how it 
relates to restructuring skill and 
attitudes toward symbols as a source of 
meaning. 

Theoretical Base 

If students have learning 
abilities and interests that are 
incompatible with task demands, 
Cronbach and Snow (1977) feel that 
they have an inaptitude. This 
inaptitude woiild include restructuring 
skill. Bloom (1984) stated that people 
must restructure knowledge to solve 
cognitive objectives at or above the 
appUcation level. Restructuring is the 
ability to independently reorganize a 
new problem into familiar terms and to 
then select appropriate principles or 
concepts to hame a response. This 
ability coxdd be an aspect of fluid 
ability, an element of general 
inteUigence that enables the 
transformation and manipulation of 
knowledge (Cronbach & Snow, 1977; 
Hermstein & Mwray, 1994). It would 
be a psychological resource in a 
problem solving situation. 

Bloom (1984) also believed that 
students need to demonstrate mature 
judgment, self-confidence and self- 
control. These would be emotional 
resources in a higher-order task 
situation. They would be used to 
achieve the focus, concentration, and 
discernment on analytical work. 
However, because someone has 
requisite psychological and/ or 
emotional attributes does not guarantee 
that they will be used (Messick, 1987). 
Yet, those who lack them could face a 
challenging adaptive situation. 

Because they arc personality- 
based, some psychological and 
emotional resources could be difficult 



to develop. These behavioral patterns 
can be automatic by middle teenage 
years and thus difficult to modify 
(Ginzbvu-g & Opper, 1978; Witkin & 
Goodenough, 1981). If they are seen as 
voUtional, psychological and emotional 
resovu-ces can be keys to the enduring 
motivation that Hilgard (1987) saw as 
easily undervalued. 

Beyond heritability, social 
leami-ig theory is important in this 
regard because it suggests that, as 
indicators of analytical skill, 
restructuring and symboUc orientation 
are predominately socially acquired 
(Lohman, 1992; Witkin & Goodenough, 
1981; Hill, 1981). hideed, Bandura 
(1986) beUeved that modeling affects 
the development of cognitive skill. If 
symboUc memory is added, the skills 
needed for the workforce coiild reflect 
social position. 

Kagan and Lang (1978) believe 
that youths develop skills normally 
found in their everyday Uves. Witkin 
and Goodenough (1981) suggest that 
analytical skill, which is a component of 
the field-independent cognitive style, is 
developed in a social context. It seems 
to be acquired by being nvu-tured 
toward self-direi d behavior. Those 
with limited restructuring skill or 
symbolic orientation would lack these 
experiences. 

Poverty, latch-key status, or 
intrusive social conditions, which are 
common, produce psychological 
dependence at disproportionate rates 
for females and special needs students 
(Ginzburg & Opper, 1978; Kagan & 
Lang, 1978; Witkin & Goodenough, 
1981). These experiences may cause 
students not to have clear self-definition 
and an independent goal orientation 
(Wilkin & Goodenough, 1981). 

Holland (1985) suggested that 
behavior change is difficult to sustain 
because people often lack sufficient and 
sustained reinforcement. Thus, while 
Messick's (1987) reasoning suggests that 
analytical skill could be a personality 
trait, restructuring skill and symbolic 
orientation could bo difficult to develop 
if an individual has a narrow range of 
adaptive skills. Based on this 
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perspective, this study addressed these 
two basic questions: 

1. Is there a correlation between 
social position and restruct- 
uring skill as reflected by GEFT 
score? 

2. Is there a correlation between 
social position and symbolic 
orientation? 

Secondary marketing education 
students were selected for study 
because they fulfill two important 
criteria. One, congruence theory 
predicts that students who enroll in 
people-oriented courses, like marketing 
education, have a sodal cognitive style 
that portends limited restructvuing skill. 
Two, observation suggests that many 
marketing education students have 
limited interest in symbols as keys to 
meaiung-making. 

Method 

Population. Students were in- 
tact groups in marketing education 
programs in five schools located in 
Georgia. Of 365 students, 204 were 
female and 135 were male, while 26 
were not identified. 

Instrumentation. Data were col- 
lected with the Group Embedded 
Figures Test (GEFT), the Educational 
Style Preference Inventory (ESPI), and 
the Hollingshead Index of Sodal 
Position. Zytowski and Borgen (1983) 
encouraged researchers to use test and 
self-descriptive information to study 
issues related to readiness. This 
approach was used in this study. 

Restructuring was determined 
by the Group Embedded Figures Test 
(GEFT). The GEFT has satisfactory 
reliability (.89 on test-retest over a throe 
year period) and validity (a correlation 
of .82 between the two major sub- 
sections) (Witkin, Oltman, Raskin, & 
Karp, 1971). Scores range from 0-18, 
with 0 to 3 indicates low restructuring 
skill and a field-dependent cognitive 
style. Scores from 15 to 18 indicating 



high restructimng skill and a field- 
independent cognitive style. 

In addition, four sub-scales 
from the ESPI were used to assess 
attitudes toward words and niunbers 
(average reliability was .7600). The 
ESPI was adapted from Hill's (1981) 
educational cogrutive style test and was 
used. Hill's inventory had problems of 
validity and reliability (ACT, 1978; 
Clark & Sheriff, No Date) that Fritz 
(1992) addressed. Fritz nernied his 
version the Educational Style Preference 
Inventory to differentiate it from Hill's 
inventory. 

Students rated their preferences 
on the ESPI on the four scales for 
Theoretical Symbols—reading words, 
hearing words, reading numbers, and 
hearing numbers. Words and numbers 
are learned through two sensory 
modalities, audio or visual. Five point 
scales were used to achieve this 
objective. They ranged from 5 
("UsuaUy") to 1 ("Rarely"). 

Hawkins, Best, and Coney 
(1989) reported that the Hollingshead 
Index of Sodal Position is widely used 
to indicate a femiily's overall sodal 
position in a community. A score is 
derived by combining parental 
occupation and education scores after 
they are rated on a 1-7 continuum. 
Occupation is weighted by a factor of 
seven, and education by a factor of 
four. Appendix A indicates the 
categories and data for the sample. 

Procedure 

Standardized test 
administration procedures were used to 
collect data. For the GEFT, they were 
the methods outlined by Witkin et al. 
(1971). Students completed the GEFT 
first. It has three timed sections, one for 
practice and two for actual scoring. 
Then, instructions developed by the 
investigator were used to complete the 
ESPI and to collect demographic 
information. Tlie data collection 
process required about 45 minutes. 

The investigator hand scored 
the GEFT and recorded scores on the 
computer scan sheets that students 
used for the ESPI. Data were then 
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tabulated and processed through The 
University of Georgia Educational 
Research Services Laboratory. Cron- 
bach's alpha, descriptive statistics, 
correlations and MANOVA were used 
to evaluate data. These methods are 
consistent with prior research of this 
type. 

Findings 

There was a negative and 
moderate correlation between GEFT 
and social position is indicated on 
Table 1. It suggests uiat higher GEFT 



score correlated to higher social 
position score. Scores on social position 
are scored inversely, thus explaining 
the negative association. One reason 
the correlation was modest is suggested 
by the standard deviation. The data 
was skewed and was therefore 
compressed along the range. The mean 
for social position was in the lower- 
middle strata, with most students being 
in the middle to lower social position. 
The mean for GEFT was slightly below 
the mid-point on the 0-18 range and 
skewed toward the lower end. 



Table I 

Correlation: Social Position by GEFT 

y |D r Prob. n 

GEFT 7.2626 5.0757 -0.1801 0.00008* 346 

Social Position 50.7507 13.4484 p>.05* 



For question two. Table 2 
shows that there was a statistical 
correlation between social position and 
symbolic orientation with regard to 
reading words. Because high social 
position score means membership in a 



lower strata, the data suggest that a 
lower preference for reading to gain 
understanding correlated to high serial 
position. Social position was defined by 
parental education and occupation. 



Table 2 



Social Position to Symbolic Sub-Scales 





r 


Prob. 


n 


Read Words 


0.14028 


0.0116* 


323 


Hear Words 


0.04194 


0.4526 


323 


Read Numbers 


0.02149 


0.7004 


323 


Hear Numbers 


0.04308 


0.4411 


322 






p>.05 





Table 3 shows that the mean for 
reading words was toward the middle 
of the 0-5 range. This signified 
moderate preference, because the scales 
read from a high of "Usually" to a low 



of "Rarely." In addition, the standard 
deviation indicates that scores were 
weighted toward the lower end of the 
scale, also signifying less preference to 
road words to derive meaning. 



Table 3 

S\'mbolic Orientation Basic Statistics 



M 



SD 



n 



Read Words 
Hear Words 
Read Numbers 
Hear Numbers 



2.5984 
2.7367 
2.6834 
2.7737 



1.1590 
1.0378 
1.1803 
0.8869 



338 
338 
338 
337 
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Statistical relationships were 
foxmd between social position and 
restructuring skill and between social 
position and symbolic orientation for 
reading words to derive meaning. 
These findings are the focus of 
discussion in the following section. 

Discussion and Recommendations 

The findings of statistical 
relationships between social position 
and restructuring skill is consistent with 
expectation, but the finding for 
symbolic orientation was not. This 
finding deviated from convention. In 
general, though, the data means and 
standard deviations indicate that many 
of these students had moderate 
restructuring^ skill and moderate 
interest in reading. Overall, this 
suggests limited aptitude for complex 
and demanding tasks, thus confirming 
the need to identify specific 
psychological and emotional factors 
that affect skill development. 

While the general portrayal of 
limited analytical skiU to social class is 
understood (Hermstein & Murray, 
1994; MarshaU & Tucker, 1992), this 
study went further by isolating 
components of analytical ability in 
newer ways. Restructuring ability, 
which Bloom (1984) equated with 
effective performance on advanced 
tasks, could be an aspect of what 
Lehman (1993) called fluid ability. This 
is the general all-purpose ability to 
leam and to perform on advanced 
taskr;. 

Students could have good 
symbolic skill, but the absence of 
restructviring ability almost ensures an 
inaptitude with the mechanics of an 
analytical task. The reasoning ability 
associated with analysis, though, is 
portrayed by Witkin and Goodenough 
(1981) as part of a comprehensive 
personality structure. A large number 
of these students do not have that 
structure. 

Reading develops vocabulary 
and facilitates understanding. Moder- 
ate interest in reading, while not stating 
that students have trouble reading or 



that they have a limited vocabulary, 
moves toward the volitional arena, 
toward the automatic behaviors 
students bring to task situations. 
Combined with low prefer-ence for new 
and ambiguous tasks, students who 
have a limited vocabulary could find 
the demands in a high performance task 
outside their developed abilities and 
interests. The challenge to instructors, 
then, is to forge new preferences for 
students. 

One way to mold new skill is to 
reinforce existing learning strengths 
and abilities because they reflect 
present aptitude. Snow (1989) encour- 
ages this approach, as did Witkin and 
Goodenough (1981) in their discussions 
about cognitive style. Indeed, Fritz 
(1994) called for the development of 
vocational programs that reinforce 
social as well as analytical interests. 
Because aptitude for high performance 
tasks is not program-specific, students 
who have limited restructuring skill 
might benefit more from programs that 
call for their developed preferences and 
skills. 

Snow (1987) was clear that 
advanced tasks call for personality- 
related attributes. Kagan and Lang 
(1978) report that, due to develop- 
mental experience, some students do 
not have access to role models that 
encourage semantic memory. The same 
could be true for restructuring skill. 
Given this void, teachers must 
recognize that they have a personality 
enhancing role to fulfill for many 
students. Without instructional sup- 
port, some students will not mold the 
psychological and emotional attributes 
they need for high performance tasks. 

While this group of students 
was enrolled in marketing education, 
students with these traits are found in 
all vocational programs. Fritz (1981) 
indicates that they also eiu-oll in home 
economics, while students with good 
restructuring skill eiu-oll in 
Agribusiness and several Technological 
Studies programs. Marketing edu- 
cation and home economics may attract 
more students with limited 



restructuring skill, as Witkin and 
Goodenough (1981) hypothesize, be- 
cause they emphasize people in their 
content-base. 

The absence of restructuring 
ability portends a social learning style 
and limited tolerance for Lew and 
ambiguous tasks (Wilkin & 
Goodenough, 1981). In addition, 
moderate to low interest in reading 
suggests that learning in this manner is 
not, as mentioned, an automatic 
behavior for many students. Because 
analytical skill requires both 
restructuring and reading ability and 
interest, both traits must be developed. 

If high performance is a 
legitimate educational goal, attention to 
congruence factors and personal 
motivators is important. The type of 
information provided here is 
diagnostic. It should be used to 
interpret the impact of past experience, 
including non-school developmental 
conditions at home and in the 
cormnunity, as they form personality. 
A high performance workplace requires 
that individuals have a strong 
orientation toward analytical tasks. It is 
most desirable that it be automatic. 
When it is not, the challenge is to not 
only build new skill, but to motivate the 
types of interest students need to have 
access to these occupations. In many 
ways, this means developing or 
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supplementing an existing personality 
structure. 

In close, this study adds insight 
to discussiorw about analytical skill that 
has impHcatiorw for classroom teachers 
and teacher education programs. 
Because little attention has been given 
to characteristics of the learner in 
vocational research, this study nught 
enco\irage others to recognize how 
social experience molds learning habits. 

Recommendations 

To extend the knowledge 
acquired from this exploratory study, it 
is recormnended that the follovi'ing be 
conducted: 

1. A study to establish relation- 
ships between reading prefer- 
ences and vocabulary for 
technical occupations. 

2. Identify the level of influence 
vocational teachers have on 
student's decisions to develop 
high performance skills. 

3. Determine the relationship 
between restructuring skiU and 
persistence on high perform- 
ance cognitive tasks in a 
vocational enviroruncnt. 
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Appendix A 



Sodal Strata Range Population 

of Scores Breakdown 



Upper 11-17 3.0 

Upper-Middle 18-31 8.0 

Middle 32-47 22.0 

Lower-Middle 48-63 46.0 

Lower 64-77 21.0 

Sample M = 50.7507 SD = 13.4484 n = 349 



Occupation Scales (Weight of 7) 

Higher executives of large concerns, major professionals 
Business managers, prop, med bus, less professionals 
Administrators, small bus owners, minor professionals 
Clerical/ sales, technicians, and owners of small business 
Skilled manual employees 
Machine Operators and semiskilled employees 
Unskilled employees 

Professional (Graduate School, M.D., Ph.D., LL.B., etc.) 

Four-year college graduate (B. A., B.S., B.M.) 

One to three years of college (also business schools) 

High school graduate 

Ten to 11 years of school (part high school) 

Seven to nine years of school 

Under seven years of school 

SP score = (Occupation score x 7) + (Education score x 4) 
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facioif That la/lueaee Uomca V 
Choice To Uofk ia Ibe Trade/ 

Cherry K. Greene 
Middle Georgia College 

Wanda L Stitt-Gohdes 
The University of Georgia 

Women's work patterns have been 
changing radically over the past several 
decades. Historically, women who 
worked outside the home have been 
employed in traditional female work 
roles. These jobs are typically in the 
low-paying, low-status, clerical, retail, 
and service sectors. In comparison, 
male-dominated occupations are 
traditionally higher paying and higher 
status jobs than the female-intensive 
occupations. "It is still true in the 
United States that many jobs are clearly 
labeled as 'women's jobs' or 'men's jobs'. 
Male jobs are more numerous and are 
typically higher in both status and 
income than are traditional women's 
jobs' (Bee, 1992, p. 289). 

Occupational segregation has 
contributed in large part to limitations 
being placed on the occupational 
achievement of women, chiefly causing 
a pay gap between men's and women's 
wages. In 1991 women earned 70 cents 
for every dollar earned by men, up 
from 59 cents in 1963. These statistics 
indicate that 30 years after the passage 
of the Equal Pay Act of 1963, much 
work remains to be done to close the 
earnings gap between men and women. 

To overcome employment 
inequities and to f-urther their career 
development and career opportunities, 
many American women are now 
looking beyond the traditional feminine 
working roles. According lo Zunkcr 
(1990) an emorgijig trend in women's 
employment is toward "equalization of 
job opportunities, particularly those 
jobs that are predominantly hold by 
men" (p. 382). 

As more women join the 
workforce and choose male-intensive 



occupations, the blue-collar trades, once 
the domain of men, are becoming one of 
the nontraditional job choice^ of 
females. A trade is "some line of skilled 
manual or mechanical work; craft" 
(Webster's College Dictionary, 1991, p. 
1413). For this study, a trade is a 
manual occupation in which the 
learning process can be acquired 
through apprenticeship programs or 
on-the-job training. 

The trades offer many 
advantages to workers who choose 
these jobs. As cited earlier, a major 
benefit of working in the trades are the 
wages, typically two or three times 
what a woman can expect to earn in a 
traditional female job. Trades requiring 
a license need only a high school 
diploma or GED. In trades requiring 
apprenticeship training, apprentices are 
well-paid during the training period. 
Other advantages include opportunities 
for advancement and job training which 
is recognized throughout the United 
States (Green, 1992). Strengthening this 
occupational option for women are 
current economic indicators which are 
showing an increased need for skilled 
trade workers over the next two 
decades (Martin, 1988). 

Along with those advantages, 
however there are hazards and 
harassment for the women who choose 
to work in the trades. By going outside 
the feminine workroles, tradeswomen 
endure and overcome frustrations and 
obstacles unique to their job choices. 
Gutek and Larwood (1987) report that 
"a variety of altitudes and behaviors 
still set up barriers to women's optimal 
career development, and particularly to 
their participation in nontraditional 
occupations ... A woman trucker was 
fired 'for her own good' after release 
from a hospital following a boating and 
rape near her disabled vehicle . . . 
company mechanics had refused to 
repair the vehicle" (p. 23). 

Clearly, there arc barriers Ui 
women in nontraditional trades. Sparks 
(1984) cited the following deterrents to 
women entering the trades: (1) their 
own upbringing and sex-role 
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stereotyped attitudes, (2) family pres- 
sures, (3) male ridicule, (4) employer 
skepticism or opposition, (5) lack of 
awareness of the requirements and 
rewards of these occupations, and (6) 
low self-confidence and an over- 
whelmed sensation. 

Given that females are not 
socialized into considering the trades as 
occupations, that access to such jobs is 
difficult at best, that once admitted, 
women experience sexual harassment 
and other workplace hazards, one 
wonders what influences a woman to 
make this job choice. 

Statement of the Problem and Purpose 

In spite of the many difficulties 
faced by women who work in the 
trades, there are women who choose 
these occupations. Thus, this question 
is raised: Are there unique factors 
present in a woman's life that influence 
her to choose to work in the male- 
dominated trades? We know that 
economic factors strongly influence 
many women in choosing their 
workroles. However, studies indicate a 
growing number of females are 
cl-.oosing the trades because of personal 
ambition and job satisfaction (Zunker, 
1990). 

The purpose of this study, then 
was to identify factors influencing a 
woman's decision to work in the blue- 
collar trades. The following research 
questions guided the study: 

1. What personal characteristics 
do these tradeswomen have in 
common? 

2. What family influences were 
doi \inant in the job choices of 
tradeswomen? 

3. In what way, if any, did rolo 
models contribute to women's 
choices to work in the trades? 

4. To what extent was career 
guidance a factor in the job 



choices of women working in 
the trades? 

5. Were other societal factors 
influential in the job choices of 
tradeswomen? 

Methodology 

As the goal of a qualitative 
researcher is to better imderstand 
human behavior (Bogdan & Bikleiv, 
1992), a qualitative research design was 
selected as the most appropriate 
approach for this study. 

The phenomenological ap- 
proach used here permits the researcher 
to try "to gain entry into the conceptual 
world of her subjects" (Bogdan & 
Taylor, 1984, p. 31). This approach is an 
effort to understand and interpret how 
research participants make meaning of 
their experiences. This study sought to 
uncover the participants' view of the 
factors influencing their job choices. 

This study employed a 
semistructured type of interview 
guided by a list of questions to be 
explored. Exact wording nor the order 
of the questions were determined ahead 
of time. In this way, the researcher is 
able to respond to the situation at hand 
and to new ideas on the topic (Merriam, 
1988). The set of questions was open- 
ended but carefully worded with the 
intention of eliciting from ach 
participant information identifying 
factors influencing their decision to 
work in the trades, this provided the 
opportunity for the participants to 
answer in their own terms. The 
interview? focused on the participants' 
personal characteristics and external 
factors affecting their job choice. 

The interviews vere tape 
recorded, with the permission of the 
interviewee, and transcribed by the 
researcher. Each interview lasted 
approximately 45 minutes to two hours 
and was conducted at a site agreed 
upon by the participant and researcher. 

Since in qualitative research, 
inquiry typically focuses in depth on 
relatively small, information-rich 
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samples, participants we- deliberately 
chosen based on the information they 
coiild potentially provide. "The logic 
and power of purposeful sampling lies 
in selecting information-rich cases for 
study in depth" (Patton, 1990, p. 169). 
For this study, then, ten adult females 
employed in trade occupations were 
selected. Participants were located 
using a chain sampling technique 
involving the researcher's personal and 
professioi\al networks and those of the 
participants. The following trades- 
women were interviewed: an auto 
repair mechanic, a truck driver, two 
carpenters, two plumbers, an elec- 
trician, a heating and air conditioning 
technician, a sign maker, and a 
computer technician. The following 
criteria were used in sample selection: 

1. Participants were employed full 
time in a trade occupation. 
Union and nonunion members 
were sought. 

2. Participants were employed in 
a trade occupation for at least 
one year. Employment by the 
participant for at least one year 
was assumed to indicate job 
commitment. 

This study utilized the constant 
comparative method of data analysis 
(Glaser and Strauss, 1967). Each 
interview was transcribed immediately 
upon completion and the data analysis 
begun. To identify data, each incident 
pertaining to the purposes of the study 
was coded. After the first interview, 
transcripts were examined for incidents 
that stood out and seemed important to 
the participant. After seven of the 
interview transcripts were analyzed, it 
was apparent that the main ideas at that 
time would become categories. The 
remaining three interview transcripts 
yielded no new information. The 
categories established were (1) related 
to the purpose of the study, (2) 
mutually exclusive, (3) conceptually 
congruent, and (4) exhaustive, with all 
pieces of relevant data placed in thom. 



Findings 

Four major categories emerged 
from the data collected and analyzed 
from the interviews with the ten 
tradeswomen: (1) perceived innate 
ability, (2) strong sense of self, (3) 
desire for independence, and (4) role 
models. 

Perceived Innate Ability. 
Perceptions of natural ability to perform 
tite trade chosen by each woman was a 
significant factor in her choice of that 
occupation. "Perceived" as used by 
participants meant they feel they were 
bom with this ability. Even though 
they all had some kind of training for 
the occupation, either on-the-job, a 
xinion apprenticeship program, or 
technical school classes, they all told 
how easy it had been for them to learn 
the trade. The innate ability to do the 
trade worked as a motivator and served 
as an incentive to choose that trade as 
an occupation. 

Strong Sense of Self. A strong 
sense of self emerged as a personal 
characteristic common to these women 
which influenced their job choices. 
Having this strong sense of self enabled 
the women to face and overcome 
problems arising from sex-role 
stereotypical attitudes prevalent in 
society. Each woman had a high regard 
for herself and a high degree of self- 
satisfaction with who she is and what 
she does. Participants stated outright 
that they did not care what other people 
thought of their occupations. These 
women were sure of themselves, never 
questioning their ability to carry out 
their occupational choices. 

Desire for Independence. Work- 
ing in the trades gave these women the 
independence which they sought and 
which in turn strong influenced their 
job choices. Feeling a sense of 
autonomy and having freedom was 
important to these women. 

Role Models. Role models 
were clearly important in those 
women's choices in providing thom 
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with acceptable patterns of behavior not 
restricted by gender and also by 
providing support for their individ- 
ualistic dioices. What also surfaced 
was the presence of persons in the Uves 
of these women who demonstrated that 
individuals were not restricted in their 
behavior because of gender. The role 
models for the study participants 
ranged from mothers to fathers to axmts 
to teachers with the significant 
commonality being support and 
encouragement for whatever their work 
choices were. 

Discussion 

In addition to the four 
categories emerging from the 
interviews in this study, four additional 
factors deserve some discussion. First, 
the influence of family members as role 
models was notable in this study. 
Mention of family influence on 
occupational selection can also be found 
in the Uterature in Roe's (1956) theory of 
occupational choice. For the women in 
this study, those family members 
mentioned served not only as role 
models but also provided influence that 
was inspirational for their workrole 
pursuits. Second, it is significant to 
note that career education/counseling 
was not a factor in participants' 
decisions to choose the trades. Third is 
backgroxmd characteristics. Frequently, 
studies of professional and college 
women (Lemkau, 1983; Chusmir, 1983) 
have indicated that most females who 
choose nontraditional occupations are 
firstborn, eldest, or only children. 
Significant in this study is that only 
three of the ten women interviewed 
were firstborn. Fourth, economic 
factors often contribute to the decisions 
of individuals to find and secure 
productive workroles. In this study, 
however, rather than emerging as a 
separate category, economic factors 
were linked to the desire for 
independence for these women. 



Implications 

In a discussion of the 
impUcations of this study it is important 
to keep in mind that those women who 
seek careers in the skilled trades are, 
indeed, a small group. It is also 
important to remember that this job 
choice is not an appropriate one for all 
women. 

The theoretical significance of 
this study is its contribution to the 
xmderstanding of women's choices to 
work in male-dominated occupations, 
specifically the trades. As choice is part 
of the process of career development, 
this study contributes to the knowledge 
base of career development theory. 
Career development theories have 
historically been based on white, 
middle-class male models and are not 
tied to today's reality of both a more 
diverse workforce and ever-increasing 
opportunities for women to enter non- 
traditional occupations. 

The practical significance of this 
study is its contribution to career 
counseling, particularly in reducing and 
eliminating occupational segregation 
and stereotyping. As participants in 
this study worked in occupations other 
than their present one, the issue of 
multiple career patterns should be 
addressed. Career counseling, 

beginning at the elementary school 
level, could facilitate the transitioning 
process by bringing an awareness to 
individuals of work roles and options 
regardless of gender. 

Finally, this study can also 
contribute to the estabUshment of 
programs and curricula for women 
entering nontraditional vocational 
training programs. In particular, this 
study has shown (1) the importance of 
self-esteem development for women 
thinking about choosing male- 
dominated occupations, and (2) the 
ma{^tude and relevance of role models 
for nontraditional occupational choices. 
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Ideologff aad' Yoealloaal 
Gaaicolomt P/oblem/* fiolHle/ 
aad Po/fibiinie/ 

Jimes A Gregson 
Oklahoma State University 

Introduction and Statement of the 
Problem 

In Ideology and Curriculum, 
Apple (1990) argued the dominant 
technocratic model of curriculum is a 
historical, tightly controls teaching and 
learning lacks critical reflection, and 
considers knowledge to be an objective 
realm of facts. In addition, he found the 
current trend of more closely linking 
curricula to the needs of business and 
industry problematic. Apple rejected 
the instrumental view that schools 
should be committed to efforts for 
increasing social and economic 
efficiency; however, he did not 
investigate curricular issues concerned 
with vocational education. 

Some contemporary scholars 
concerned with vocational education 
have embraced a critical perspective 
similar to the one described by Apple 
(1990) and have renewed the debates 
over the purpose and substance of 
vocational curriculum that emerged in 
the late 1800s (e. g., Bettis & Gregson, 
1993; Gregson, 1994; Lakes, 1991, 1994). 
Nevertheless, specific publications 
concerned with the development of 
vocational curriculum (e.g., Giachino & 
Gallington, 1977; Norton, 1985) seem to 
represent the instrumental view 
because they believe vocational 
curriculum should "provide students 
with specific job skills, behaviors, 
values and attitudes to create a 
'properly' skilled and socialized work 
force" (Simon, Dippo, & Schenke, 1991, 
p. 5). Further, these publications 
describe only one approach to the 
development of vocational curriculum: 
the technocratic approach. 

Those concenied with the 
transformative capabilities of vocational 



education have found the technocratic 
approach tc curriculum development 
problematic for several reasons. First, it 
has not historically recognized the 
possibility for a vocational curriculum 
to assist in transforming work 
organizations and society to reflect 
participative, democratic values. 
Second, the technocratic approach to 
the development of vocational 
curriculum has traditionally made the 
interests of students subservient to the 
interests of employers and, con- 
sequently, has maintained the status 
quo. Finally, because the technocratic 
approach to developing vocational 
curriculum has generally failed to 
distinguish between education and 
training it has reinforced the dualism of 
academic and vocational education. 

Purpose and Theoretical Framework 

Using critical theory as its 
framework, this paper (a) investigates 
how the technocratic approach in the 
development of vocational curriculum 
contributes to problems that hinder 
meaningful learning and teaching, (b) 
acknowledges the political nature 
inherent in curriculum development, 
and (c) explores alternative approaches 
to developing vocational curricula that 
promote democratic possibilities. 

Educational Implications: Problems 

Currently DACUM (Develop- 
ing A Curriculum) and task analysis are 
used extensively to determine 
curriculum content in vocational 
education programs (Finch & 
Crunkilton, 1989). DACUM is a 
process in which experts from the same 
occupation work in a focus group to 
develop curriculum content and 
systematic Uy construct a skill profile 
that later serves as a curriculum plan 
(Norton, 1985). Task analysis is similar 
to DACUM in that it collects data from 
experts in the field. However, this 
process requires surveying a sample of 
occupational experts to produce a duty 
task list (Finch & Crunkilton, 1989). 
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Task analysis and DACUM are 
effective methods for identifying 
important technical skills. However, 
some advocates of these technocratic 
methods fail to recogruze the value of 
integrating occupational and liberal 
studies so that students gain insights 
into the diverse connections among the 
worlds of school, work family, and 
community (Posner, 1988). As a result, 
when the technocratic approach to 
curriculiun development is not used in 
conjxmction with other approaches, it 
contributes to several problems that 
hinder meaningful learning and 
teaching. 

One problem with the 
technocratic approach to curriculiun 
development is that it "fractionates" 
instruction because it encourages 
vocational teachers to teach their 
respective content area in cells with 
little or no connection to academic 
subjects. As a result, the technocratic 
approach to ciirriculum development 
has reir\forced the dualism between 
academic and vocational education 
(Rosenstock 1991). Though Dewey 
(1916) contended that vocational 
education has the potential for 
becoming the most powerful pedagogy 
for learning he feared that the 
instrumental approach to schooling 
promoted a dual system. A system in 
which academic and vocational 
education were separated and 
decontextualized. Based upon recent 
evaluations of education in general ad 
vocational education in particular, there 
seems to be evidence that Dewey's 
concerns were well founded 
(Commission on the Skills of the 
American Workforce, 1990; US 
Department of Education, 1994). 

The technocratic approach to 
curriculum development tends to 
fractionate knowledge by emphasizing 
specific jobs rather than career clusters. 
Such methods as task analysis and 
DACUM have been criticized for 
promoting narrow vocational programs 
that decrease career options rather. than 
creating career clusters that increase 
career options. In addition, there is 
evidence to suggest that future workers 



will work in less defined environments 
and thus will need broader skills such 
as creative thinking, decision making 
and cooperative problem solving 
(Berryman & Bailey, 1992; Commission 
on the Skills of the American 
Workforce, 1990; Samper & Lakes, 1994; 
Wirth, 1992). 

A second problem with the 
technocratic approach to curriculiun 
development is that it "decontext- 
ualizes" subject matter. Combleth 
(1990) stated that decontextuaUzation 
of curriculum occurs conceptually and 
operationally. She stated that 
conceptual decontextuaUzation occurs 
when curriculum is perceived as 
product (e.g., course of study) and is 
separated from policy-making design, 
and practice. She staled that operational 
decontextualization occurs when 
curriculum fails to recognize its 
structural and sociocultural contexts. 
Combleth contended that decontext- 
ualization of the curriculum emerged in 
the late 1800s and became established 
by the 1920s. This was the same time 
period that work was decontextualized 
through scientific management. 

Historically general and voca- 
tional educators have been enamored 
with "scientific methods." Similar to the 
products being constructed on the 
assembly line, many educators became 
convinced that separate elements of the 
curriculum could be constructed one at 
a time and then be assembled to create 
the desired whole (Combleth, 1990). 
However, just as there is now 
considerable evidence that assembly- 
line workers become alienated from 
their work because it lacks meaning, 
evidence has emerged that students 
also become alienated from school 
"work" because it lacks meaning 
(Commission on the Skills of the 
American Workforce, (1990); 
Raissiguier, 1994). 

Many vocational education 
students fail to find "industry-driven" 
curriculum meaningful to their 
everyday lives because it fails to 
recognize differences within com- 
munities and cultures (Gregson, 1994; 
Sunon & Dippo, 1987). The prevailing 
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conception of curricidiiin within 
vocational education is as a product, a 
plan or course of study. While teachers 
either develop or have access to 
elaborate tasksheets, transparencies, 
ii\formation sheets, and tests; 
biographical, structural, sociocultural, 
and historical contexts are ignored 
(Combleth, 1990). The technocratic 
approach does facilitate the 
development of units, lessoi\s, and tests 
becatise it fragments complex acts into 
discrete elements. However, similar to 
the excellence or quality movement in 
indtistry, the movement toward 
contextualized teaching/learning and 
authentic assessment in education has 
provided evidence of extensive 
limitations to the "scientific" approach. 
Specifically, recent research by 
cognitive scientists has suggested that 
students who participate in learning 
experiences based upon the technocratic 
approach have difficulty transferring 
academic concepla for solving real 
world problems (Berryman & Bailey, 
1992; Raizen, 1984). 

Nevertheless, recent studies 
have reported successful instances in 
which science, math and 
commimication concepts have been 
effectively integrated into vocational 
curriculum (Bottoms, Presson, Johnson, 
1992). However, in part because the role 
of social studies seldom seems to be 
considered in occupational studies, 
integrated curriculum is void of the 
conflict that exists in our society and 
places of work (Gregson, 1994). 

A third problem then with the 
technocratic approach to curriculum 
development is that it fails to inform 
students of the historical conflicts that 
have contributed to the struggle for 
freedom, social justice, and equality. 
Because vocational curriculum provides 
students with the opportunity to learn 
about particular trades, it also provides 
students with the opportunity to 
examine collective struggles of unions, 
crafts people, and artisans (Herschbach, 
1994). Not only should the struggles of 
these various groups be addressed but 
Iheir successes should also be discussed 
to encourage students to become 



actively involved in shaping their 
working lives. Apple (1992) suggested 
that the nature of conflict has usually 
been presented to students in a negative 
way and he believed that this 
perspective was misleading particularly 
in a pluralistic society. "The explicit 
focusing on conflict as a legitimate 
category of conceptualization and as a 
valid and essential dimension of 
collective life could enable the 
development by students of a more 
viable and potent political and 
intellectual perspective from which to 
perceive their relation to existing 
economic and political institutioi\s" (p. 
99). 

A fourth problem with the 
technocratic approach to curriculum 
development is that it promotes 
treating students as empty vessels to be 
filled with knowledge. Specifically, the 
language and structure of technocratic 
curriculum encourages vocational 
teachers to use an assembly-line 
approach to teaching that requires 
students to memorize information and 
regurgitate it on commai\d. Freire 
(1985), and later Hooks (1994), 
described such practice as banking 
education because it requires the 
deposit and withdrawal of knowledge. 
While those concerned with justice 
oppose banking education for 
democratic reasons, cognitive scientists 
oppose banking education because they 
find it hinders learning (Berryman & 
Bailey 1992; Raizen, 1989). Admittedly, 
in particular vocational settings, the 
practice of certain safety procedures 
and acquisition of specific technical 
skills, may promote a mentor-protege 
relationship. However, even in this 
context, learning can be dynamic as 
well as reciprocal. 

A fifth problem with the 
technocratic approach to curriculum 
development is that it deskills the 
teaching profession. Those who hold 
the instrumental view of schooling fail 
to recognize teachers as professionals 
and fear that educators will 
"contaminate" the curriculum (Giroux 
1988). Consequently, one reason 
instrumentalists advocate curriculum 



be industry-driven is so teachers will be 
removed from its development. Not 
only does the technocratic approach to 
curriodum development remove 
control of instructioital content from the 
teacher but, in some instances, 
industry-driven auricular materials 
have been scripted to the extent that 
teachers have little input concerning the 
delivery of instruction (McCutcheon 
1988). As a result, when such "teacher- 
proof curriculum" is required by state 
agencies or administration, loachers are 
forced to transmit authoritative 
knowledge to students rather than 
engage them in inquiry and discovery 
(Berryman & Bailey, 1992). 

Educational Implications: Politics 

Advocates of the technocratic 
approach to oxrriculum development 
have contended that curriculum 
planning can be "scientific" and 
"objective." In contrast, critical theorists 
have argued that curriculum is 
inherently political (Apple, 1990; Freire, 
1985; Ciroux 1988). For instance, both 
task analysis and DACUM utilize 
occupational experts to make decisions 
for and about those who lack their 
industrial knowledge. Critical theorists 
have echoed Dewey's (1916) claim that 
such a process uses vocational 
education as an instrument for 
perpetuating the existing industrial 
regime instead of operating as a means 
for its transformation (Gregson, in 
press; Simon, Dippo, & Schenke 1991). 

For example, the technocratic 
approach has not allowed for the 
exploration of alternative perspectives 
of workplace conditions. Rather, it has 
maintained the status quo "'"S is so 
even though there is evidence to 
suggest that the majority of workplaces 
in the United States still reflect the 
factory model developed in the early 
1900s and need to be transformed 
(Adams & Hansen, 1994; Commission 
on the Skills of the American 
Workforce, 1990; Wirth, 1992). 

Shor (1988) not only argued 
that vpcational curriculum econom- 
iceilly reproduces stratification, but he 



also contended that it retards 
alternative thought. Similar to Oakes 
(1985) and Bowles and Gintis (1976), 
Shor asserted that working class 
students are channeled into vocational 
programs where the curricular focus is 
on narrow skills training for low skill, 
low wage work. Such a curricular 
approach is political in one respect 
because it "emphasizes the production, 
organization and regulation of human 
capacities to fit the existing social and 
technical relations and material 
conditions of the workplace " (Simon, 
Dippo, & Schenke, 1991, p. 6). 
Cons<;quentiy, critical theorists perceive 
curriculum far from being neutral. 

Burge and Culver (1994) not 
only contended that schools reproduce 
restrictive and oppressive practices in 
general, but they also provided 
evidence that schools generally 
preserve and strengthen rather than 
reduce or weaken gender stereotypes. 
Admittedly, since 1976 gender equity 
has become a legal mandate for 
vocational educators. However, 
numerous research studies have 
suggested that gender equity is actually 
a low or nonexistent priority for the 
majority of those in vocational 
education (Burge & Culver, 1994; 
Raissiguier, 1994; Valli, 1986). Burge 
and Culver (1994) cited research in two 
areas that support this assertion. One 
area they referred to was an American 
Association of University Women 
(AAUW) publication. How Schools 
Shortchange Women (1992), that stated 
seven of the eight vocational program 
areas remain predominantly the 
traditional gender. Burge and Culver 
also made reference to a study that 
provided evidence that women almost 
never are enrolled in higher-paying 
trades like electrical or automotive 
technology. Raissiguier (1994) and Valli 
(1986) described the skills taught in 
vocational programs heavily enrolled in 
by women, such as business occu- 
pations, traditionally as low level, 
narrow, specific, and not easily 
transferable. 

Another respect in which 
vocational curriculum is inherently 



political is that it generally requires 
little or no creativity, analysis, or 
independent thought (Shor, 1987). 
Working class students then are 
exposed to curriculum that encourages 
passivity and discourages independent 
thinking. Such curricular practice 
"prepares them to take orders, follow 
rules, obey the decisions of superiors, 
and look to the knowledge of experts" 
(p. 25). Passive students become passive 
workers because they fail to develop a 
critical relation to curriculiun, society 
and work (Herschbach, 1994; Shor, 
1992; Wirth, 1983). 

The technocratic approach to 
curriculiun then is also political in 
nature because it is committed to 
linking school with the needs of 
industry by producing a "scientifically 
engineered" curriculiun (Bennett <& 
LeCompte, 1990). Technocratic cur- 
riculum is recognized as efficient 
because it excludes subject matter that 
working class students do not need to 
fill their probable social and vocational 
roles. For example, several curriculum 
centers fail to include liberal arts in the 
vocational curriculum they develop in 
part because it is perceived as wasteful. 

While the focus of this paper 
has been on the formal development cf 
curriculum, it would be a serious 
omission if this text did not at least 
acknowledge the existence of the 
hidden curriculum. Giroux (1983) 
defined the hidden curriculum as "those 
unstated norms, values, and beliefs 
embedded in and transmitted to 
students through the tmderlying rules 
that structure the routines and social 
relationships in school and classroom 
life" (p. 47). Consequently, the hidden 
curriculum is conveyed through the 
social interaction between educators 
and students. For example, there is 
evidence that vocational education 
enrollment and practices serve to 
reinforce current gender, class and 
minority group inequalities (Bowles & 
Gintis, 1976; Oakes, 1985; Shor, 1987}. 

Those who have written on the 
hidden curriculum have also recog- 
iiized that some content is hidden 
£mother way by being deliberately left 



out (e.g. Bennett & LeCompte, 1990). 
For example, vocational curriCTilum has 
failed to acknowledge that places of 
work frequently have imequal 
distributions of power and rigid 
standards for coitformity. As a result, 
practices which reflect radsm, sexism, 
and classism are never critically 
examined. 

Educational Implications: Possibilities 

In the early 1900s John Dewey 
(1916) envisioned a curriculum that he 
contended possessed "more of the 
factors conducive to learning than any 
other method" (p. 309) Rather than 
developing a narrow curriculiun that's 
intended pxupose was to train students 
for specific trades, he advocated a 
broad curriculum that would allow 
students to acquire practical know- 
ledge, apply academic content, and 
examine values attitudes, and respons- 
ibilities through the study of vocations. 

The curriculum that is being 
advocated here expands upon Dewey's 
conception of a broad curriculum. It is 
problematized and incorporates social 
and political dimensions as well as 
technical dimensions. It also is 
multidisciplinary, experiential, and 
promotes critical reflection and action 
in the Deweyan tradition. 

Multidisciplinary 

Vocational curriculum at the 
secondary level should be multi- 
disciplinary because it blurs the 
boundaries between academic and 
vocational education as well as the 
abstract and applied. Recently cognitive 
scientists have provided empirical 
evidence to support what Dewey 
maintained almost over a century ago, 
students learn more effectively when 
they see real world applications of 
academic concepts. 

Recent reports (e.g.. Commis- 
sion on the Skills of the American 
Workforce, 1990; National Assessment 
of Vocational Education, 1994) and 
legislation (e.g., Carl D. Perkins 
Vocational and Applied Technology 
Education Act of 1990; School to Work 



opportunities Act of 1994) seem to have 
increased the support of integration of 
academic and vocational education. 
Several states (e. g.. New York, Ohio, 
Oklahoma) and organizations (e.g.. 
Center for Occupational Research and 
Development, National Center for 
Researdi in Vocational Education, 
Southern Regional Education Board) 
have also made significant contri- 
butions to the development of 
integrated, and in some instances, 
miiltidisciplinary curriculum. 

While the movement of 
integrating academic and vocational 
curriculum seems to be gaining 
momentum, there is evidence that 
much of the integrated curriculum is 
being developed the same way it has 
historically: as a completed document 
or a blueprint. Critical pedagogues find 
such curriculum problematic for several 
reasons. First, curriculum should be 
conceived of as a sketch rather than as a 
finalized blueprint so that it can guide 
teaching and learning and yet also 
allow freedom for significant revision. 
Second, some of the integrated 
curriculum that is presently being 
marketed was developed without 
teacher input, without consideration for 
the socio-cultural context of students, 
and without consideration of coimter- 
hedgemonic possibilities. Rather than 
having "professional" curriculum 
developers construct a standardized, 
generic curriculum that controls the 
teaching of educators and the learning 
of students, critical theorists advocate a 
cooperative approach that incorporates 
input from a heterogeneous community 
of learners. 

The prevalence of such 
"teachsr-proof curricula suggests that 
the technocratic model of curriculum is 
still dominant. However, alternative 
approaches to curriculum development 
have emerged. For example, Wirth 
(1992) described the Rindge School of 
Technical Arts curriculum as one where 
students study mechanical arts, as they 
relate to academic and fine arts. At this 
"lighthouse" school, curriculum is 
project based. In one instance, Rindge 
students studied the commanity of 



Cambridge through their own life 
experiences, artifacts (e.g., photographs, 
paintings}, museums, and interviews 
with community members. While 
faculty collaboratively organized 
activities and planned projects, students 
were encouraged to direct their own 
learning experiences. As a result, the 
curriculum emerged as a cooperative 
approach that incorporated input from 
a heterogeneous community of learners. 

Other instances as well have 
been reported where students par- 
ticipated in learning experiences that 
successfully integrated vocational with 
liberal education. For example. Stem, 
Raby, and Dayton (1942) described 
some California career academies that 
restructured the schooling day to the 
extent that boimdaries were blurred 
between English, mathematics, science, 
social studies and vocational classes. 
The curriculum they described was in 
large part project based. For example, 
one group of students studied the 
environment in northern CaUfomia. 
Not only did the students engage in the 
work of biologists and botanists in 
studying the environment, but they also 
engaged in the work of historians and 
sociologists in interviewing persons 
whose lives were significantly impacted 
by the environment. In this instance the 
students also engaged in the work of 
journalists and political activists 
because they reported what they had 
learned from loggers, environment- 
alists, and the natural environment to 
their community and legislators. 

Experiential 

Vocational curriculum such as that 
described in the above examples helps 
to eliminate the historical dualisms of 
knowing and doing as well as abstract 
and applied. While Dewey (1938) 
advocated an experiential curriculum, 
he did not limit it to a "hands-on" 
approach to learning. In fact, he 
adamantly opposed the practice of 
having students repeatedly perform 
manipulative exorcises that simulate 
industrial practices. In his Laboratory 
School at the University of Chicago, 
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Dewey had students experiment with 
artisan as well as factory processes to 
gain a greater tinderstanding of work 
(Wirth, 1966). Thus while the students 
beceune knowledgeable about took, 
materials, and technology, they also 
investigated taken-for-granted assump- 
tions about how work is done and 
explored possible alternatives of work. 

Experiential ciirriculum then 
also demands that the interaction 
among persons (i.e., students, teachers), 
things (i.a., tools, machinery), and 
processes be dynamic rather than static. 
Students still need to be taught 
traditional practice for a frame of 
reference, but they also need to be 
encouraged to explore alternative 
processes so as to promote creative 
applications. Combleth (1990) and 
Miller (1985) asserted that, if students 
are to become makers of meaning, they 
should construct, reconstruct, and 
critique knowledge. Therefore, cur- 
riculum should not be presented as 
imcontested knowledge. 

Finally, Dewey (1938) envi- 
sioned an experiential curriculum that 
woulc' \llow students to bring their life 
experiences, or history, into the learning 
process. Hooks (1994) stated that 
several things must happen for this to 
occur. First, teachers must genuinely 
value everyone's history and presence. 
Second, teachers must recognize that all 
classroom participants influence the 
classroom dynamic and should be 
encouraged to participate. Third, 
curricidum only becomes meaningful to 
students when they become members of 
a learning community supportive of 
efforts to understand and apply 
knowledge to the real world. 

Promotes Critical Reflection and Action 

In the early 1900s Dewey 
advocated an emancipatory education 
that would transform schools, work 
organizations, and the society at large 
into more participative, democratic 
cultures. He, and others (i. e., Jane 
Addams, and Ella Flagg Young, 
Chicago public schools superintendent), 
observed the extent of oppression in 



society and exploitation in the work- 
place and recognized the radical 
potential of education taught through 
the study of occupations (Dewey, 1916, 
1977; Kantor, 1988). Contemporary 
critical pedagogues (e. g., Gregson, 
1993, 1994; Lakes, 1991, 1994; Shor, 
1988; Simon & Dippo, 1987) have 
argued that vocational educators 
should "educate in ways that go against 
the grain of hierarchical, oppressive 
workplaces and produce agjnts of 
progressive change" (Camoy & Levin, 
1985, p. 16). These critical theorists have 
maintained that voo onal curriculum 
possesses the potential for imcovering 
imjust contradictions. 

The curriculum being advo- 
cated here then, similar to the one 
envisioned by Dewey (1916), is 
transformative or emancipatory in 
nature because it promotes experiences 
that require students to critically 
examine worker and employer values, 
attitudes, and responsibilities. Contem- 
porary critical pedagogues concerned 
with vocational curriculum have 
expanded upon Dewey's concept of 
democratic education by including 
Freire's (1985) concept of empower- 
ment. Here vocational curriculum 
would enable students to use their own 
life experiences to address posed- 
problems and then develop a plan for 
action. 

Gregson (1994) provided an 
example of student. Msing their own life 
experiences to address posed-problems 
and then developing a plan for action 
when he described a cosmetology class 
in the mid-west. When the cosmetology 
instructor led her students in an 
examination of how U. S. society 
perceives beauty, she had her students 
cut out pictures of models and 
celebrities they recognized as sex 
symbols and paste them on poster 
board. Though a significant percentage 
of the students were African American, 
the vast majority of the pictures 
selected by the students were of while 
women, more specifically, blond white 
women. Further, the few African 
American women that wore depicted 
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on the posters, had straight hair and 
light-skin. 

The students that constructed 
these posters were unaware of this 
disproportionate emphasis on white 
women until the teacher brought it to 
their attention. The instructor related to 
the students that she perceived this to 
be a problem because she, and some of 
them, could never be considered 
beautiful based upon this narrow 
perception of beauty. She also pointed 
out that the students might not have 
had much variety to choose from to 
construct their posters since it was her 
perception that models depicted in 
advertisements seemed quite similar in 
their appearance. The students were 
surprised and interested. To bring to 
the surface the imderlying issues that 
contributed to this problematic, the 
cosmetology instructor asked the 
students to monitor advertisements in 
respect to how frequent women of color 
are employed. The instructor also asked 
the students to determine whether the 
women of color that were depicted, 
physically resembled whites. 

When the students reached the 
conclusion that there was a dominant 
ideology in regards to what constituted 
beauty, the cosmetology instructor 
asked the students to identify possible 
factors that contributed to this 
phenomenon. The students identified 
the following factors: (a) commercials 
and advertisements for beauty products 
select beautiful models to send the 
message that if you use their product 
you will also look like the depicted 
model, (b) television and movie 
directors employ actors and actresses 
they perceive as most attractive to 
maximize public interest, and (c) most 
of the major decision makers are white 
and are ethnocentric in their perception 
of beauty. 

Once the students had 
identified these factors, the cosmetology 
instructor wanted to promote inco- 
herence and further problomatizo tho 
beauty issue. To accomplish this, she 
confessed that she colored and permed 
her hair. She also related how 
important it was for a cosmetologist to 



look attractive to customers. The 
instructor then posed the problem: Hair 
stylists need to look attractive so that 
customers will perceive them as 
professional. However, hair stylists 
need to recognize that beauty encom- 
passes people who look quite different 
from one another and that they should 
not promote one limited "look." 

In this example the cosmetology 
instructor had listened to her students 
and foimd that many of them were 
dissatisfied with their appearance. 
When the teacher led the students into 
an investigation of beauty, they all 
reflected on their perceptions and came 
to the conclusion that they, and the 
society at large, had a narrow 
conception of what constituted beauty. 
Participants in this cosmetology 
program then developed strategies to 
change their behavior, and others, 
based upon their reflections. Specifi- 
cally the students: (a) displayed a 
variety of posters depicting models of 
different ethnicity, (b) conducted an 
ethnic hair show during African 
American week, (c) implemented more 
learning experiences that focused on 
ethnic hair, (d) requested more man- 
nequins with simulated ethnic hair, and 
(e) wrote the state board of cosmetology 
and recommended to this agency that 
its curriculum and licensing exam- 
ination reflect more of a multicultural 
society. 

When the students reflected on 
their actions, they came to the 
conclusion that they had gained a better 
understanding of racism. Many stu- 
dents also stated that they learned a lot 
about themselves - some of which they 
did not like. While the cosmetology 
students frequently commented that it 
felt good to be an active participant in 
the learning process, they expressed 
amazement that they could make 
personal and social change. In addition, 
they recognized how, through collective 
struggle, a group of people could 
increase their political potency and 
make the environment more democratic 
and jusl. 

Tho above narrative is repre- 
sentative of the approach to curriculum 
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development that is advocated within 
this paper because it: (a) encouraged 
student voice, (b) allowed students to 
relate meanings of work from a critical 
rather than solely a technical stance, (c) 
emphasized active istudent participation 
through liberatory dialogue, (d) sought 
to develop the same skills that are 
required to become an active citizen in 
a democratic society, and (e) combated 
social reproduction through incor- 
porating learning experiences essential 
in the preparation of students for higher 
status and greater income employment 
(Gregsorv in press; Shor, 1988; Simon, 
Dippol & Schenkel 1992). 

Sununaiy 

If we as vocational educators 
are interested in democratic curriculum 
reform, there is a need for us to engage 
in a personal, ethical, and political 
discourse on the purpose of vocational 
curriculum. The intent of this paper is 
to contribute to this discourse and 
provide insights into the emancipatory 
or transformative possibilities of 
vocational curriculum. By providing 
real world examples of critical 
curriculum and its development, it is 



hoped that alternative approaches to 
curriculum will not be labeled as 
dreams of "impractical romanticists" as 
they were in the early 1900s. 

While there is evidence to 
suggest that the technocratic approach 
to curriculum development may still 
dominate, there is also evidence that 
alternative approaches to the develop- 
ment of curriculum are gaining greater 
recognition. Parents and community 
members are beginning to insist that 
vocational curriculum be needs-driven 
rather than solely industry-driven. To 
be needs-driverv cuiTiculum should be 
perceiv~,d of as praxis, constructed at 
sites of learning by teachers and 
students. This does not negate the need 
to plan, act, and evaluate curriculum, 
but rather it acknowledges that learning 
sites vary considerably from one 
another and that therefore curriculum 
should reflect the respective 
sodocultural contexts of them. When 
vocational educators embrace curr- 
iculum as praxis, communities of 
learners will learn about work in a 
holistic manner as well as how to do 
work. 
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Introduction 

In many industrial settings 
work-ers are expected to do more than 
follow directions; quality circles emd 
self-managed teams require both 
individual and group problem-solving 
and dedsion-making. Bailey, (1990) lists 
technological change, shorter produc- 
tion runs, and increased emphasis on 
quality as factors leading to increased 
responsibilities for the front-line 
manufacturing workforce. Cohen and 
Zysman (1987) attribute the success of 
Japanese manufacturing to the fact that 
front-line workers there are given broad 
areas of responsibility rather than 
assigned specific tasks. In contrast, 
Berger and others (1989) criticize the 
lack of traiiung in problem-solving for 
the American manufacturing work 
force. Berryman (1993) notes that the 
traditional conception of a job as a 
"fixed bundle of tasks and skill 
requirements" is being replaced by an 
expectation of sufficient flexibiHty to 
meet the demands of a constantly 
changing work environment (p. 346). 
Because employers expect front-line 
workers to be able to analyze a novel 
situation in order to determine an 
appropriate response, occupational 
proficiency must include problem- 
solving skill in addition to job-specific 
skills. 

The purpose of this paper is to 
examine individual differences in the 
abihty of participants in an occupational 
training program to select elements of 
previously acquired occupational 
knowledge for use under new 
conditions. Situations requiring selec- 
tion of relevant knowledge are likely to 
occur after the acquisition of basic skills 



has been completed since the initial 
stage of occupational trciining programs 
usually involves acquisition of indi- 
idual skills performed under pre- 
dictable sets of conditions. This paper 
will seek to answer three related 
questions: Is it possible to identify the 
concepts that are applied in a problem 
situation? Qm problem-solving skills be 
identified that are used to classify 
previously acquired knowledge? Is 
there a relationship between conceptual 
knowledge derived from previously 
encountered situations and proficiency 
in responding to a problem situation? 

Theoretical Background 

There is a high level of interest 
in identifying skills and attitudes that 
promote the application of occupational 
skills to new situations. Pratzner ( 1985) 
calls for occupational education 
programs that emphasize "higher-order 
transferable skills, judgments, and 
initiative, e.g. problem-solving, deci- 
sion-making, [and] planning" (p. 9). 
Fitzgerald (1986) views general skills 
such as "suspension of closure," 
"sustained analysis," and "rule appli- 
cation" (p. 274) as the results of practice 
in the application of occupational skills 
to new situations, while Miguel ( 1977) 
views general skills such as "knowing 
how to access information," "identifying 
information needed for a particular 
task," and "using information" (p. 14) as 
prerequisites for the application of 
occupational skills to new situations. 

Should the above-mentioned 
skills can be viewed as characteristics of 
an individual's general approach to 
problem situations or as outcomes of 
problem-solving practice in a specific 
content domain? Owen and Sweller ( 
1989) argue that the application of 
knowledge to new situations requires 
knowledge of principles associated with 
a particular type of problem structure. 
On the other hand, Lawson (1990) 
concludes that "there is encouraging 
evidence that trairung in the use of 
different types of general problem- 
solving strategies has positive impact" 
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(p. 406). Mayer (1992), however, argues 
that "skills le2imed in one domain can 
be successfully used mainly in that 
domain" (p. 365). Glaser ( 1984) notes 
that although training programs aimed 
at improving problem-solving ability 
attempt to provide general knowledge 
about how to respond to problem 
situatioiw, problem-solving proficiency 
restdts from the ability to apply a 
specific body of knowledge to new 
situations. In other words, the organi- 
zation of knowledge in a particular 
content domain will reflect both 
knowledge of a specific content domain 
and genera^ ^jiaracteristics of response 
to probitm situatioiw. 

Expert problem-solvers are able 
to draw upon their knowledge and 
experience in order to respond to 
variations of previously encoimtered 
situatioiw. Glaser (1985) defines exper- 
tise as knowledge which can be 
reorganized to meet the dememds of a 
particular situation. Similarly, Greeno 
(1989) views thinking as the reor- 
ganization of knowledge to cover new 
situations through the use of concepts 
derived from a specific knowledge 
domain. Glaser (1990) defines the 
creation of usable knowledge as the 
"proceduralization" of declarative 
knowledge, i.e. the combination of 
factual knowledge into meaningful 
imits. Chi, Glaser, and Rees (1982) 
noted that experts do not display a 
greater level of proficiency than novices 
in general problem-solving ability, but 
that experts classify problems according 
to characteristics related to solution 
procedures while novices classify prob- 
lems according to surface features. 

In a study of the ability to 
utilize examples, Chi, Bassok, Lewis, 
Reimaim, and Glaser (1987) found that 
successful problem-solvers made 
greater use than unsuccessful problem- 
solvers of techniques involving gene- 
ralizations. Chi and Bassok (1989) 
explain the use of generalizations as "an 
overt manifestation of active processing 
during learning" (p. 270). On the other 
hand, less successful problem-solvers 
used examples for "searching for a 
template from which they could map 



the to-be-solved problem so that they 
could generate a solution" (p. 276). 
Laurillard (1984) found a similar 
pattern in the use of self-explanatioi« 
when solving problems. Successful 
problem-solvers attempted to under- 
stand what they were doing, while less 
successful problem-solvers preferred to 
ignore the structiire of a problem and to 
manipulate elements in searching for a 
solution. 

Definition of Variables 
Problem-solving Proficiency 

Performance in a problem situation is 
the ability to respond to a situation 
which is different from those that have 
been previously encountered. Problem 
difficulty depends on the degree of 
difference between problem situation 
and target situation, a potentially 
relevant situation in a problem-solver's 
previous experience. Examples of the 
lowest level of difficulty, a routine 
mathematical computation or a familiar 
repair operation, involve a readily 
identifiable correspondence between a 
problem situation and a recently 
experienced target situation. Examples 
of the highest level of difficulty, 
reducing the dropout rate in an inner 
city high school or designing an 
energy-efficient automobile, are charac- 
terized by the absence of a usable target 
situation and the necessity of creating 
one out of fragments of previously 
experienced situations. 

The level of problem-solving 
skill under investigation in this study 
falls between the two extremes of 
difficulty. The availability of a target 
situation and a generally accepted 
solution procedure are characteristics of 
a problem situation below the highest 
level of difficulty. On the other hand, 
the selection of a target situation from 
among several possible variations and 
the subjects' lack of experience with the 
process of selection are indications of a 
problem situation above the lowest 
level of difficulty. 
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Usable Knowledge in Problem Situations 

Usable knowledge in problem 
situations consists of the transformation 
of what has been learned in one set of 
conditions into knowledge that can be 
used under other sets of conditions. 
Glaser (1984) defines "accessible and 
usable knowledge" (p. 97) as knowledge 
that can be applied to a specific 
category of related situations. Similarly, 
Hatano and Inagaki (1984) contrast 
conceptual knowledge, the ability to 
modify principles based on the 
requirements of a particular situation, 
and procedural knowledge, the 
production of defined behaviors under 
specified conditions. Greeno and Berger 
(1987; 1990) differentiate between 
instruction based on general principles 
and instruction based on procedures, 
noting that principles can be used to 
infer procedures, but not the reverse. 
Schneider (1985) distinguishes between 
performance based on knowledge of 
principles which is appropriate for 
tasks requiring a high level of attention 
and performance based on knowledge 
of procedures which is appropriate for 
tasks performed automatically. 

Usable knowledge can be 
measured through observation of the 
recognition and representation stages of 
the response to a problem situation. 
Problem recognition consists of the 
initial response to a difficult situation. It 
involves the problem-solver's tentative 
identification of a type of situation 
which will be used as a target situation. 
Laurillard (1984) contrasted an active 
approach to representation involving a 
search for meaning with a passive 
approach involving an intention to 
memorize or reproduce. Recognition is 
followed by representation, the 
classification of the characteristics of the 
problem situation according to 
comparable characteristics of the target 
situation; the result is a series of 
procedures that will bo followed to 
obtain a solution. By observing use of 
worked-out sample problems, Chi and 
Bassok (1989) and Chi, Bassok, Lewis, 
Roimann and Glaser (1987) different- 
iated between active approaches 



characterized by abstraction of general 
principles and passive approaches 
characterized by blind imitation. 

Methodology 

In order to measure usable 
knowledge in problem situations the 
following are necessary: subjects 
possessing an equivalent body of 
knowledge, a task requiring application 
of knowledge, and some means of 
observing the organization of 
knowledge that subjects apply to a 
problem situation. Through obser- 
vations of a machine tool technology 
training program, the researcher 
identified a part that could be produced 
using several different methods and 
whose size could be expressed through 
a variety of combinations of dimen- 
sions. A problem scenario was 
developed requiring the use of a 
method different from the one 
commonly used during training 
programs and providing information 
through an luifamiliar combination of 
dimensions. In order to examine the 
orgcinization of knowledge relevant to 
the problem scenario, a follow-up 
interview was developed which 
contained questions regarding 
classification of the scenario (problem 
recognition), requirements for the use 
of different methods (methodological 
representation), and the existence of 
equivalent combinations of dimensions 
(mathematical representation). 

Problem Scenario 

The skill selected for use in the 
scenario was cutting a taper (a cone 
with the point cut off) on a lathe. 
Determining an appropriate method for 
cutting a taper requires taking into 
account the dimensions of a taper, the 
size of the lathe, and the availability of a 
taper-cutting attachment. Trainees had 
produced tapers using or'y one 
method, and the method chosen for the 
scenario is seldom employed during 
training programs. However, it is 
discussed in machining textbooks. The 
problem scenario consisted of a request 
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to machine a taper under conditions 
requiring selection of this method. 
Subjects were asked to go through the 
planning process they would normally 
go through prior to tht start of actual 
machining operations. In most training 
activities, drawings of the desired parts 
are provided, but the problem scenario 
presented information in sentence form 
without using a drawing or diagram. 

A cylinder with the length and 
diameter described in the simulation 
was mounted on a small lathe on which 
tlie taper attachment had been 
removed. Subjects were given the 
problem scenario (Appendix A) and 
asked to decide how the taper should 
be cut, determine what values would be 
needed to set up the cut, and describe 
how they would set up the lathe. They 
were provided with a calculator and a 
copy of a chapter on taper cutting from 
a machining textbook. The chapter 
contained discussions of the different 
methods of taper cutting, formulas for 
calculating the required dimensions, 
and directions for setting up the lathe. 
Subjects were allowed to work for as 
long as they wished. Performance on 
the simulation was observed by the 
researcher and recorded using the form 
"Analysis of Performance on the Taper 
Problem" (Appendix B). During a 
preliminary study, several subjects 
suggested a variation of the desired 
method not mentioned in the text. This 
method involved calculations that were 
more familiar to subjects than those 
suggested in the text. Consultation with 
the instructors revealed that this 
alternative method was justifiable 
(although possibly more time 
consuming) and the form used to 
record performance was revised to 
allow for an alternative solution path. 

During the initial phase of the 
scenario the researcher noted which 
method had been selected and whether 
subjects attempted to diagram the given 
information. Once a method had been 
selected, subjects attempted to 
determine what values they needed and 
how they could be obtained. For the 
demonstration of the setup, subjects 
explained how they would use the 



values they had obtained to position 
one or more measuring indicators 
during adjustment of the lathe. For the 
standard method, indicator placement 
was described in the reference material; 
for the variant method, placement of 
the indicator had to be determined 
independently. Success was defined as 
selection of the correct method, calcu- 
lation of needed values (according to 
either the standard or the variant 
approach), and the appropriate use of 
those values in setting up the lathe. 
Partial success was defined as a single 
identifiable error preventing a success- 
ful response. All other responses were 
classified as unsuccessful. Calculations 
beyond those necessary were noted, but 
did not enter into the scoring. 

Follow-up Interview 

The purpose of the foUow-up 
interview (Appendix C) was to measure 
the presence of concepts required for 
the recognition and representation 
phases of the scenario. The taped 
interviews were transciibed at the 
conclusion of the study. A positive 
answer to each of the three questions 
was counted as one point for a total 
learning score between zero and three. 
Responses were compared with the 
concepts that were applied by the 
researcher in the construction of the 
scenario. 

The first question, a request to 
compare the scenario to previously 
encountered situations, was intended to 
establish problem recognition, that is, to 
determine the existence of the category 
of situation used to classify the problem 
scenario. A positive score on this 
question required a comparison of the 
scenario to previous taper-cutting 
experiences. Recognizing taper cutting 
as a category of situations requires 
awareness of both similar charac- 
teristics for all taper-cutting situations 
and differences among particular 
tap?r-cutting situations. 

The second question, a request 
to discuss the uses of the different 
methods of cutting tapers, was 
designed to establish methodological 
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representation, the classification of a 
problem situation in a category based 
on common solution procediires. A 
positive score for this question required 
recognition of the variables required for 
determining an appropriate method for 
cutting a taper and an xmderstanding of 
how different ranges of values for those 
variables were associated with a 
partiadar method of cutting tapers. 

The third question, a request to 
explain different ways of providing the 
information needed to describe a taper, 
was designed to establish mathematical 
representation, the classification of a 
problem situation based on a set of 
mathematical relatiorxships. The expec- 
tation for this question was that it 
involved recognition of the existence of 
multiple combinations of dimerxsions 
capable of providing the minimum 
information necessary to define a taper. 
However, most subjects interpreted this 
question as indicating a request to 
provide information about the rate of 
taper only. Therefore, a positive score 
was given for to resporxses indicating 
awareness of multiple means of 
describing the rate of taper. 

Educational and Occupational Background 
of Subjects 

Subjects were eighteen adult 
students in a self-paced machine tool 
technology program in southern 
Michigan. The number of subjects was 
not sufficient to allow classification of 
subjects by differences in work 
experience, educational background, 
race, or gender. The age of the subjects 
ranged from twenty-one to fifty; the 
median age was thirty-two. All of the 
subjects were high school graduates, 
ant. six of the subjects (33.3 ?•) reported 
having completed two years of college. 
Twelve subjects (66.7~) reported taking 
courses in algebra, eight (44.4%) 
reported having had courses in 
geometry, eight (44.4%) reported 
having had trigonometry, and twelve 
(66.7%) reported technical or shop 
mathematics. Three subjects (16.7%) 
reported not taking any of the 
above-mentioned courses. Ten of the 



subjects (55.5%) r -ported at least one 
year in a skilled position in the machine 
trades, and an additional five subjects 
(27.7%) reported at least one year in a 
semi-skilled position. The remaining 
subjects reported no manufacturing 
work experience or only unskilled labor 
in a manufacturing setting. 

Results 

Fetformance on the Problem Scenario 

The level of performance of 
three subjects (16.7%) was successful, 
that is characterized by selection of an 
appropriate method, calculation of 
necessary values, and use of those 
values in setting up a lathe. The level of 
performance of nine of the subjects 
(50%) was partially successful; their 
performance was distinguished from 
successful performance by only a single 
identifiable error, and the level ->f 
performance of six subjects (33.3%) was 
unsuccessful. The problem scenario ran 
be characterized as difficult for the 
subjects since only three oui of eighteen 
(16.7%) did pot make some type of 
error. 

Selection of Method 

Fifteei-i of the eighteen subjects 
(83.3%) decided to use the most 
appropriate method to cut the part. 
Seven of the subjects (38.8%) either 
made their own diagrams or referred to 
diagrams in the reference material. The 
form of the diagrams was quite varied: 
rectangles to show the workpiece before 
cutting, triangles to illustrate taper per 
foot, and several diagrams for which 
the purpose was not clear. Only one 
drawing showed a symmetrical taper (a 
cone with the point cut off). 

Preparation for Setup 

Seven subjects (38.8%) at- 
tempted to calculate the value needed 
for setup using formulas obtained from 
the reference material. Two of them did 
so correctly, while four subjects who 
located the correct form-la did not use 
the correct dimensions in the formula. 
One subject used taper per foot in a 



formula which called for taper per inch. 
Ten subjects (55.5%) attempted the 
calculations needed for implementation 
of the variant approach. Three of the 
ten obtained the correcl value, while six 
neglected to transform a value based on 
the diameter into a value based on the 
radius. The tenth subject did not use the 
given information correctly. Two 
subjects attempted both methods and 
made errors in both methods. Ten 
subjects (55.5%) attempted to calculate 
dimensions that were not needed for 
the setup. Three were successful, and 
an additional two calculated one 
dimension correctly while calculating 
another one incorrectly. 

Demonstration of Setup 

Of the twelve subjects (66.7%) 
classified as successful or partially 
successful, three demonstrated a 
method of placing a measixring 
indicator based on information from the 
reference material, and seven demon- 
strated a method of placing a 
measuring indicator appropriate for the 
valiant method. One subject 
demonstrated both of these methods. A 
subject who became confused between 
the two methods of placing the 
measixring indicator was the only one 
whose level of success was affected by 
the demonstration of the setup. Of the 
six subjects (33.3%) classified as 
imsuccessful three were unable to 
demonstrate any method because they 
had bepn unable to calculate any values 
which could be used for the setup. The 
other three demonstrated a method of 
setting up the lathe that was not 
appropriate. 

Results of the Follow-up Interview 

Problem Recognition (Question 1) 

Subjects wtre asked to compare 
the situation faced in the scenario to 
previously encountered situations. The 
desired response involved recognition 
of the basic similarity of taper situations 
as well as differences based on 'he 
method of cutting tapers and providing 
taper dimensions. Responses that 



stressed differences on non-essential 
factors were scored as incorrect. There 
were no ambiguous responses. 

The following is a sample of correct 
responses: 

"you didn't have to use the 
offset method which is not used 
much anymore"; "similar except 
that we used the taper 
attachment irwtead of moving 
the cailstock." 

The following is a sample of incorrect 
responses 

"the one that we did when we 
first did the lathe, everything 
was in the proper place"; 
"instead of a picture, you use 
words." 

Methodological Representation (Question 2) 

Subjects were asked to describe 
guidelines for the use of the different 
methods for cutting tapers. The desired 
response involved mentioning both 
different methods of cutting tapers and 
the guidelines for their use. Responses 
that failed to mention a guideline or 
mentioned an inappropriate guideline 
were scored as incorrect. There was one 
ambiguous response. 

The following is a sample of correct 
responses: 

"if you don't have a taper 
attachment, offset the tailstock"; 
"taper attachment would do 
large tapers, tailstock would do 
large tapers, compound taper 
would be [for] small, short 
taper"; 

The following is a sample of incorrect 
responses: 

"depend on the amount of 
accuracy required"; "I've novor 
realJy had to cut tapers"; 
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The following is an ambiguous 
response: 

"what size of a taper you're 

cutting." 

Mathematical Representation (Question 3) 

Subjects were asked if there 
was more than one way to give the 
dimensions of a taper and to describe 
alternative means of giving the 
dimensions of a taper. The desired 
response involved the recognition that 
relations between taper dimensions 
create the possibility of different 
combinations of dimensions for 
providing the minimum amount of 
ii\formation needed to define a taper. It 
was considered acceptable to interpret 
the question as referring only to 
alternative ways of expressing the 
amount of taper. Most of the correct 
responses simply emphasized 
alternatives to giving the taper per foot. 
Incorrect responses contained incorrect 
mathematical relations between taper 
dimensions or insisted that there were 
no alternatives to a particular taper 
dimension. There were two ambiguous 
responses. The following is a sample of 
correct responses: 

"you could work it out without 
knowing what your tpi is; you 
could work it out in trig"; 

"instead of putting in a taper at 
all, you could put fore and aft 
measurements so the person 
could figure out the taper 
himself"; 

The following is a sample of incorrect 

responses: 

"if you want to use tailstock 
offset, you need tpf"; "give you 



the length and you figure out 
the triangle." 

The following are ambiguous 

responses: 

"small or large diameter, tpi or 
tpf; "tpf and length of taper." 

Learning Scores 

Positive answers to the three 
follow-up questions were scored at one 
point each, and ambiguous responses 
were scored at one-half point. The mean 
learning score was 1.75; there were 
substantial numbers of scores at both 
extremes, four subjects (22.2%) received 
a learning score of zero and five 
subjects (27.8%) received the maximum 
learning score of three. The mean 
individual learning scores for the three 
questions in the follow-up interview 
were .61, .58, and .56 respectively, 
indicating that the interview questions 
were of comparable difficulty. T-tests 
for dependent means between the pairs 
of learning scores did not show 
significant differences. 

Table 1 shows the correlation 
matrix for the total learning scores and 
the three individual learning scores. All 
of the correlations between total 
learning scores and individual learning 
scores are significant at the .01 level. Of 
the correlations between individual 
learning scores, only the correlation 
between problem recognition and 
mathematical representation is 
significant at the .01 level. The lack of 
correlation between methodological 
representation and the other two 
learning scores is an indication of 
differences in the type of knowledge 
that was applied. 



Table 1 

Learning Scores Correlation Matrix 



" 


Problem Recognition 
(Question 1) 


Molhodologica] 
Representation 
(Question 2) 


Mathematical 
Representation 
(Question 3) 


Total Learning 


.81 ** 


.68** 


.81 ** 


(Question 1) 




.26 


.58** 


(Question 2) 






.29 



= significant at the .01 level (two-tailed test) 



"IB 



Correlations between Learning Scores 
and Fetfomiance on the Problem 
Scenario 

Table 2 shows both Pearson r 
and Spearmcin q correlations between 
performance on the problem scenario 
and learning scores. The two 
correlations show the same pattern of 
statistical significance. Three of the fo;ir 
correlations between learning scores 
(problem recognition, mathematical 
representation, and total learning score) 
and performance on the problem 



scenario reach the .01 level of 
significance. The correlation for 
methodological representation is not 
significant. These correlations can be 
explained by the essentially 
mathematical nat\ire of the problem 
scenario. Subjects who are proficient in 
basic algebraic and geometrical 
operations are more likely to be able to 
define categories based on geometrical 
principles and use algebraic operations 
to respond to variations in those 
categories than those who are not 
proficient in these areas. 



Table 2 





Pearson r 


Spearman_e 


total learning 


.61** 


.57** 


problem recognition 


.64** 


.65** 


methodological representation 


.13 


.16 


mathematical representation 


.63** 


.63** 



** significant at the .01 level (two-tailed test) 



CONCLUSION 

This study found sizable 
differences in the ability of occupational 
trainees to apply what Ihey have 
Learned to new situations. The new 
situation represented by a problem 
scenario presented an application task 
of moderate difficulty requiring 
selection, but not creation, of a target 
situation. The statistically significant 
relationship between possession of 
conceptual knowledge and success on 
the problem scenario indicates that 
problem-solving proficiency requires 
the organization of related knowledge. 
Furthermore, for situations that must be 
categorized on the basis of 
mathematical characteristics, mathe- 
matical concepts are key elements of the 
most useful organization of knowledge. 

Although it is not dear that 
general problem-solving sldlls can be 
taught, it is likely that problem-solving 
skills relating lo broad categories of 
problem situations can be taught. In 
order to improve problem-solving skill. 



practice with problem situations of 
moderate difficulty under conditions 
which encourage the use of 
problem-solving skills and procedures 
is necessary. Domonstraling proficiency 
in a skill under a single sot of conditions 
may not lead to the ability to apply 
what has been learned in different sets 
of conditions; instead, this type of 
proficiency should be seen as a 
prerequisite for the acquisition of 
problem-solving skill in a specialized 
content domain . 

The incorporation of problem- 
solving activities into occupational 
training has implications for 
instructional content, design, and 
delivery methods. With respect to 
content, situations requiring application 
of knowledge must be identified. With 
respect to instructional design, 
exposure to problem situations must bo 
arranged according to both content 
prerequisites and level of 
problem-solving difficulty. With respect 
to instructional methods, techniques 
that encourage the use of 
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problem-solving skills in new situations 
must be utilized. In conclusion, 
occupational training that incorporates 
activities involving the broadest 



possible application of what is being 
learned will promote the orgaruzation 
of knowledge necessary for problem- 
solving proficiency. 
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Appendix A 

Problem Scenario 



\ou are i maintenance machinist for Amalgamated Widgets. The machine shop 
in yoiir factorj; is very poorly equipped; your only lathe is a small blue Clausing 
that is exactly like the one in the machine shop at the RMTC. You have just 
come in to work and find the following note from the machinist on the last shift: 

A httle while ago the boss brought in this piece of stock and said there was an 
urgent need for an 8.65 inch long taper with a taper per foot of .62Z3 inches. I 
faced the piece off to 10.75 inches, pu. u". the center holes, and measured the 
diameter (1.023 inches), but I had to leave early because my kid is in tha school 
play. I'm sure you'^ lje able to finish the job. 



Using the above information and this lathe, determine how you would cut the 
taper and demonstrate how you would set up the lathe. 

Please do not consult with anyone while working on this activity. You may refer 
to the section on tapers from Turning Technology by Krar and Oswald. You 
may also use a calculator. Please put any calculations you make on tliis page or 
on the next page. 

(This activity wiU conclude when you complete the setup; it is not necessary to 
txim the lathe on or to insert a cutting tool.) 
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Appendix B 

Analysis of Performance on Taper Problem 
I. Selection of method 

Y N A. The offset method is selected. 

Y N B. A diagram is drawn or reference is made to an existing diagram. 

Y N C. A decision is made to caloilate the offset directly and the correct offset 

formulas are located in reference material. 

or 

Y N D. A decision is made to caloilate the taper per inch in order to offset the 

tailstock by trial and error to obtain the needed taper per inch. 

II. Preparation for setup 

Y N A. The given information is correctly used to set up the equation(s) for 

obtaining the offset value and the correct offset value is 
obtained. 

or 

Y N B. The taper per inch is calculated by dividing taper per foot by 12 und the 

taper per side was calculated by dividing taper per inch by 2 . 

III. Demonstrating the setup 

Y N A. With the lathe centers aligned, an indicator is positioned to move across 

the tailstock spindle to measure the correct amount of offset. 

or 

Y N B. After some way to measure an ir.ch of carriago travel is devised, an 

indicator is positioned to move along the workpiece to measure 
the taper per inch. The offset is adjusted to yield the correct 
amount of taper when the carriage moves an inch. 
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Appendix C 
Follow-up Intervfov 

HOW WOULD YOU COMPARE THIS SITUATION TO THE TAPERS THAT YOU CUT 
DURING THE LATHE UNIT? 

I. Compe -ison of Simidation and Previously Encoiintered Situations: 
The differences involve method of cutting tapers and dimensioning. 

CAN YOU TELL ME WHEN YOU WOULD USE THE DIFFERENT METHODS FOR 
CUTTINGS TAPERS? 



II. Taper Cutting Methods: 

Tapers can be cut by the following methods: 

taper attachment ~ (if available) used for slight tapers up to the length of the 
taper bar 

cross slide - used for steep tapers up to the amount of travel of the cross slide 
offsetting the tailstock - used for slight tapers up to the amount of offset of the 
tailstock 

CAN YOU TELL ME WHAT DIMENSIONS YOU WOULD NEED TO KNOW 
IN ORDER TO BE ABLE TO CUT A TAPER? CAN YOU TELL ME MORE 
THAN ONE WAY TO GIVE THE DIMENSIONS FOR A TAPER? 



III. Dimensioning Tapers: 

Tapers can be described by the following combinations of dimensions! 

length of taper and both diameters 

length of taper, one diameter, and rate of taper, 

length of the taper, one diameter, and amount of taper 

* both diameters and angle of taper 

* length of the taper, one diameter, and angle of taper 

* trigonometric functions required to obtain missing dimensions 
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Methods and Data Source 



U/e of Tbiaklag Skill/ la a 
Selected Vo/k tarlfooaeal 

Robert C. Migee Bicchus 
Moreliead State University 

B. June Schmidt 

Virginia Polytechnic Institute 
and State University 

Perspectives or Theoretical Framewoirik 

Thinking skills, including creative 
thinking, decision making, and problem 
solving are bfised in cognitive and 
metacognitive psychological theories. The 
America 2000 report (U.S. Department of 
Education, 1991) and reports of the 
Secretary's Commission on Achieving 
Necessary Skills [SCANS] (U.S. 
Department of Labor, 1991, 1992a, 1992b) 
have emphasized the need for thinking skill 
development in the nation. Lambrecht 
(1992) and Willis (1992) identified three 
approaches to teaching thinking skills. 
These are the general, infiision, and 
immersion, with the infusion approach 
being the most widely used. This approach 
require? that thinking skills be taught in 
context. Therefore, specific, workplace 
related examples of thinking skill use are 
needed. Additionally, Bailey (1990, May) 
concluded that tomorrow's workers will 
need more extensive thinking skill abilities 
than today's workers. One workplace 
setting where Bailey identified thinking 
skills as being needed was banking. 
Bennett (1992) emphasized that banks must 
provide superior customer service to grow 
and remain profitable. Thus, this study was 
developed to examine the use of thinking 
skills in a bank setting. 

Objectives 

This qualitative study was designed to 
identify instances when bank employees 
used thinking skills, including creative 
thinking, decision making, problem solving, 
and combinations of these skills in customer 
service aspects of banking. Further, the 
study examined how bank employees 
perceive they acquire thinking skills. 



A qualitative design was selected to 
gather data. Specifically, the behavioral 
event interview approach was used as this 
approach has been successfully used in both 
industrial and educational research 
(Boyatzis, 1982; Schmidt, Finch, & 
Faulkner, 1992). The behavioral event 
approach was selected as the major purpose 
for using it is to identily the necessary- 
competencies of various jobs (McClelland, 
1978). Further, it is designed to gather as 
many descriptive details as possible in the 
interviewees' ovra words. It allows for 
interviewing a few people in-depth to gain 
an understanding of thoughts, feelings, and 
behaviors. 

A purposive sample of 27 bank 
employees were interviewed at nine 
branches representing three large asset 
sized banks. At each of the nine branches, 
a branch manager, new account 
representative, and teller were interviewed. 
This sample provided a data base that 
adequately represented the banking 
environment since a consistence' of 
responses from the interviewees emerged. 

Each interview was tape recorded and 
then transcribed. The Ethnograph com- 
puter program was used to facilitate 
handling of the large quantities of text 
generated through the interviews. The 
printed version of the interviews was 
reviewed and segments of the text were 
classified or coded to denote an instance of 
each thinking skill occurrence. These 
instances were a segment of an inter- 
viewee's response that represented a 
thinking skill use according to the 
definitions used for the study. The 
Ethnograph facilitated grouping the 
instances into thinking skill categories. 
Seven possible categories existed. These 
were creative thinking, decision making, 
problem solving, creative thinking 
combined with decision making, creative 
thinking combined with problem solving, 
decision making combined with problem 
solving, and creative thinking and decision 
making combined with problem solving. 
The instances comprising each thinking 
skill were reviewed and recurring themes 
noted. 
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Results and Conclusions 

The interviewees described 55 events 
or situations related to their customer 
service duties where they perceived they 
used thinking skills. Within these events, 
62 instances of thinking skill use were 
identified. The work environment 
examined for this study tended to be 
structured due to the large asset size of the 
banks selected. Therefore, the interviewees 
may have been limited in the level of 
creative thinking, decision making, and 
problem solving that they could use. The 
instances of thinking skills relayed by the 
interviewees ranged from the simple to the 
complex level. The majority of the thinking 
skill instances required thinking skill levels 
somewhere between simple and complex. 
For example, one manager described a 
situation where decision making was used. 
In this instance, a teller had asked the 
manager for assistance with a customer who 
was upset because the teller had refused to 
cash a check. The teller belie\'ed the 
customer was using false identification. 
Based on observation of the customer and 
identification information the customer 
provided, the manager evaluated the 
sittiation and decided this was a case of 
fraud and did not cash the check. 

One of the simpler thinking skill 
instances was classified as creative 
thinking. The instance was relayed by a 
teller who recalled performing a task that 
was not part of the tellers job description. 
The teller telephoned elderly customers that 
had not been in the bank recently to 
determine if they had developed any 
problems that prohibited their getting to the 
bank. An example of a complex level 
thinking skill instance was told by a branch 
manager. The instance was classified as 
combining creative thinking, decision 
making, and problem solving. The 
manager described how a long-time 
customer became upset when he was denied 
a car loan. The manager was able to 
creatively shift the customers debt level by 
offering a home equity loan. The manager 
determined that the customer qualified for 
this type of loan, with this action solving 
the problem of an angry customer. 



Two interrelated themes emerged from 
review of the 62 instances of thinking skill 
use. The first theme involve the 
generation of new ideas, determining the 
best alternative, implementing an 
alternative, or using a combination of these 
to generate business or sales for the bank. 
The second theme involved the generation 
of new ideas, determining the best 
alternative, implementing an alternative, or 
using a combination of these to solve a 
known problem. 

None of the interviewees reported 
having taken coursework that emphasized 
thinking skill development. Eighteen of the 
interviewees attributed thinking skill 
development to experience. Two referred to 
educational experiences that impacted their 
thinking skill development. One 
interviewee described a puzzle that required 
thought to solve. Five of the interviewees 
were uncertain how they acquired thinking 
skills. 

Educational Importance of the Study 

Bailey (1990, May) referred to a need 
for tomorrow's workers to possess a greater 
level of thinking skill development. 
Specifically, Bailey noted banking 
employees are no longer limited to opening 
accounts by gathering information, such as 
name and address, from customers. Bailey 
concluded that banking employees must 
think and sell other products and services to 
customers. Evidence in support of Bailey's 
research was found in this study. 
Interviewees offered instances when they 
actually carried out the type of activity that 
Bailey identified as requiring greater levels 
of thinking skills. For example, a new 
account representative relayed a story about 
a customer who came into the bank to open 
a checking account. While opening the 
account, the employee uncovered 
information that led the new account 
representative lO suggest other bank services 
and products. The suggestions led to a 
mortgage being written by the bank's 
mortgage company. 

Previous research has suggested that 
thinking skills are used in work settings. 
This study provided real-life examples that 
illustrate thinking skill use in the customer 



71 



service aspects of banking. Instances of 
creative thinking, decision making, problem 
solving, and combinations of these were 
identified in the events relayed by the 
interviewees. Further, the Carl D. Perkins 
Vocational and Applied Technology 
Education Act (1990) references the need 
for workers to possess thinking abilities. 
This study provides substance for this idea 
by identifying actual workplace instances of 
thinking skill use. 



viewed as critical to a bank's survival. Less 
room exists for costly mistakes that occur 
through trial and error development of 
thinking skills. 



Based upon the findings of this study, 
educational focus is needed on thinking 
skill development. Banking employees 
believe thinking skills are important to their 
job. However, thinking skills were not 
given adequate representation in the 
employees' education prior to employment. 
Further, despite the relatively large size of 
the banks, the employees did not report 
receiving any company sponsored training 
designed to develop thinking skills. The 
interviewees in this study were experienced 
in their jobs and reported a need to use 
thinking skills to perform their jobs well. 



Instances of the thinking skill use 
detailed in this study should be used to build 
educational materials for the teaching of 
thinking skills. These instances provide 
actual workplace examples of thinking skill 
use that can serve in the infusion method 
for teaching thinking skills. Lambrecht 
(1992) and Willis (1992) refer to the 
popularity and advantages of teaching 
thinking skills within context. This study 
provides a base from which to develop 
thinking skill context for instructional 
purposes with an emphasis on the two 
interrelated themes: (a) generating sales 
and (b) sohing known problems. The 
actual workplace examples of thinking skill 
use identified in this study add to the 
psychological base of thinking skill 
development. They provide real-life 
situations that can be used as a basis for 
further study of thinking skill development 



Today's banking environment is customer 
service oriented, with customer service 
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Introduction 

Today's educatioiial struchires are 
facing profound and exciting new 
challenges. Concern about the United 
States' ability to compete in world 
markets has focused attention to the 
link between education and 
employment. Increasingly complex 
technologies are rapidly extending into 
virtually every aspect of modem life. 
Students will need to acquire both an 
imderstanding of the subjects studied 
and the capacity to apply what they 
have learned in the increasingly 
complex real-world settings they wiU 
face as they enter the workforce. 
Educational systems are searching for 
ways to promote the integration, 
application and transfer of learning 
through mechanisms that are 
meemingful and motivational to 
students and that are capable of 
preparing them for living in an 
increasingly complex world. 
Govenunent and educational agencies 
are responding to this call for reform. 
Federal and state initiatives have been 
developed to restructure education 
including Goals 2000, School-to-Work 
Opportunities Act, and Tech Prep.that 
were developed to address these needs 
and concerns were provided for in the 
Carl D. Perkins Vocational and Applied 
Technology and Vocational Education 
Act of 1990. Tech Prep programs have 
been designed and structured 
specifically to forge strong and 
comprehensive links between 



secondary and postsecondary 
educational institutions. Programs 
within these institutions lead to the 
completion of an associate degree or 
two-year certificate; provide techiucal 
preparation in a specified field; build 
student competence in mathematics, 
s ience and commiinicaUor^; and lead 
to placement in employment. Specific 
program goals set fortii in the Act 
include the development of articulation 
agreements, a core of required courses, 
curriculum, in-service teacher and 
counselor traiiung, equal access for 
special populatior^, and preparatory 
services. 

Tech Prep programs include 
provisions for 2+2, 2+2+2, 4+2, and 
4+2+2 configurations. Within these 
configurations, articulation agreements 
are developed and implemented 
between the educational agencies 
involved. Articulation links two or 
more educational agencies and enables 
students to move from one level to the 
next without delay or duplication of 
courses. Tech Prep programs also 
provide secondary students the 
opportunity to enter directly into the 
workplace. This is done by developing 
applied academic and technical course 
work for students at the secondary 
level. 

Thus it is clear that Tech Prep is 
comprehensive and ambitious in terms 
of both goals and scope. There is 
tremendous potential for spanning the 
boundaries between vocational and 
academic education, and making 
education more efficient and 
meaningful for students. 

But critical questions must be 
asked, "How are wo to know if Tech 
Prep is fulfilling its promise? What are 
the essential criteria that should be used 
to assess Tech Prep outcomes? What 
evidence is there to suggest that Tech 
Prep is makinj^ a difference?" 



ERIC 



74 



/ 



The Tech Prep initiative is 
emerging from its infancy. Its mission 
and vision are taking root in concrete 
form through programs, initiatives, 
articulation agreements, applied 
academic courses, and much more. It is 
becoming increasingly apparent that the 
time is right to initiate the process of 
assessing program effects. This is 
critically important at this jimcture to: 
(a) determine specific program 
evaluation components of Tech Prep, 
and (b) to assess the extent to which 
local Tech Prep implementation efforts 
are consistent with the mandates of the 
Vocational Education Act. 

Review of the Literature 

Program evaluation is 
necessary to determine if Tech Prep is 
fulfilling the initial program goals. 
Program evaluation has been defined as 
"the application of systematic research 
methods to the assessment of program 
design, implementation, and 
effectiveness" (Cheiimsky, 1985, p. 7). 
Of course the ultimate structure and 
value of program evaluation must be 
judged in terms of its ability to assess 
the pertinent characteristics or 
dimensions and to result in eventual 
program improvement. 

Tech Prep Program Evaluation 

Tech Prep programs should be 
evaluated to determine if the goals of 
the program have been 
attainedattained. Numerous studies 
have been conducted over the past four 
years to assess Tech Prep programs 
(Bragg, Layton, & Hammons, 1994a; 
Brawcr & Hammons, 1993; Delaware 
Statewide, 1990; Roegge, Wentlmg, 
Leach, & Brown, 1993; Rubin, 1993). He 
these studies vary in their overall 
purpose, each was aimed at describing 
the planning and implementation of 
local Tech Prep programs. 

The basic purposes of Tech 
Prep program evaluation have been 



identified as collecting data, providing 
valuable information to stakeholders, 
and fulfilling the legislative 
requirements of the state's 
accoimtability system (Domsife, 1992). 
The Department of Education and 
Office of Vocational and Adult 
Education have provided guidelines for 
evaluating Tech Prep programs. These 
gmdelines include identifying program 
Characteristics and expected outcomes, 
antidnating possible outcomes and 
decisions that may result from the 
evaluation, identifying information 
sources, and summarizing and 
presenting the information (Brustein, 
1993V 

Increased emphasis was placed 
on evaluation, planning, and 
accoimtability as part of the amended 
1976 Vocational Education Act. At the 
same time, vocational education 
program evaluation has been a 
neglected area of research with noted 
deficiencies in the process (Strickland & 
Asche, 1987; Wadsdyke, 1978). These 
deficiencies have included: (a) 
identifying indicators of the 
effectiveness of the program, (b) lack of 
follow-up as to the impact of vocational 
education programs, and (c) failure to 
use evaluation as part of program 
planning, policy setting, and review. 

Hoachlander (1991) stated that 
the new Perkins Act would require the 
development and implementation of 
accountability systems that would 
document the progress '"f vocational 
education students and programs. He 
listed outcome indicators appropriate 
for accountability to include student 
achievement test scores, program 
completion rates, competency gains, 
and job placement rates. 

Following a study by Bragg, 
Layton, and Hammons (1994b) it was 
recommended that evaluation of Tech 
Prep programs be conducted to ensure 
the continued federal support of the 
Tech Prep initiatives. In addition, 
seventeen student outcomes were 
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identified incorporating academic skill 
attainment, employability skill 
attainment, and matriculation from 
high school to college. 

Outcome Indicators 

Limited research has been 
conducted to identify specific outcome 



indicators for Tech Prep programs. An 
outcome indicator is used to determine 
the program quality, effectiveness, and 
goal attainment. A summary of four 
studies conducted to identify outcome 
indicators for Tech Prep programs is 
provided in Table 1. 



Table 1: Outcome Indicators for Tech Prep Programs 



Author(s) 


Purpose of Study 


Outcome Indicators 


Domsife 


To establish baseline records, establish outcomes, and 
modify Tech Prep Programs. Identify focus 
component areas and group the performance 
indicators to determine the level of performance. 


Percent of course enrolhnent 
Program competition 
Job placement 

Number of articulated classes 
J'lumber of articulation agreements 
Marketing activities 
S'. iff development 
Advisement of students 
Student tracking 


ilammons 


Identify focus component areas and group the 
performance indicators to determine the level of 
performance. 


Student retention 
Grade point average 
Demonstration of job competcnc>' 
Faculty professional development 



Guidance programs 

Access to special populations 

Academic and vocational skill attainment 

Level of satisfaction with the program 

Job Placement 

Employment levels 

Earning levels 

Quality and quantity of resources 



Bragg & 
Layton 



Determine the status of Tech Prep planning and 
implementation in the fifly states and District of 
Columbia. 



Academic skills 

Secondary program completion rate 
Job placement rate 
Technical skills 

Poilsecondary program completion rate 

Career awareness 

Employer satisfaction 

Problem-solving and critical thinking skills 

Attitudes toward or perceptions of technical 

careers 

Student sclf-cstccm 



Roegge, 


To develop a conceptual framework for Tech Prep 


Benefits 


Wentling, 


based on the perceptions of personnel involved in 


Populations served 


Leach, & 


planning and implcmmtation of local Tech Prep 


Outcomes 


Brown 


programs. 


Program components 






Enrollment incentives 






External involvement 






Plenning and support 






Staff development 






Articulation and integration 



Domsife (1992) identified the 
outcome indicators that postsecondary 



institutions would collect for program 
accountabihty. Those indicators 
include percentage of course 
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enrollment, program completion, job 
placement, number of artiailated 
classes and agreements, marketing 
activities, staff development, advising, 
and student tracking. 

Hammons (1992) identified six 
focus areas or components into which 
outcome indicators coidd be grouped. 
The "student" focus component 
indicators include student retention, 
grade point average, and demonstration 
of job competency. The "facilitator" 
focus component includes faculty 
professional development, guidance 
programs, and access to special 
populations. The "professional 

development" focus component relates 
to obtaining information related to 
academic and vocational skills 
attainment and advanced courses taken. 
The "attitudes/perceptions" focus 
component includes recognition and 
level of satisfaction with the program'. 
The "careers" focus component 
evaluates job placement, employment 
levels, and earning levels. The final 
focus component, "resources," identifies 
the quality and quantity of resources 
utilized. 

A study conducted by Bragg 
and Layton (1992) collected data related 
to Tech Prep philosophies and policies, 
staffing, administrative structure, 
evaluation, marketing, and staff 
development. A list of outcomes was 
presented to the respondents to 
asv.ertain if the outcomes had been 
included in their state's list of outcomes. 
'These oulcomus included iniproved: (a) 
academic skills, (b) secondary program 
completion rate, (c) job placement rate, 
(d) technical skills, (e) postsecondary 
program completion rate, (f) career 
awareness, (g) employer satisfaction, (h) 
problem-solving and critical thinking 
skills, (i) attitudes toward or 
perceptions of technical careers, and (j) 
student self-esteem. It was reported by 
Bragg and Laytcn that "since fewer than 
forty percent of the states have 
established outcomes at the state level, 
a major concern for all leaders at all 



levels should be the identification of 
expected outcomes and evaluation 
procedures" (p. 4-17). 

A recent study by Roegge, 
Wentling, Leach, and Brown (1993) 
foimd that using the concept mapping 
process assisted with displaying the 
major components for Tech Prep 
programs. They identified the 
relationships between the components 
and priorities placed on each 
component and cluster of related 
components. The concept mapping 
process provided a pictorial 
representation of Tech Prep 
stakeholder's perceptions. Clusters 
identified included benefits, 
populations served, outcomes, program 
components, enrollment incentives, 
external involvement, plaiming and 
support, staff development, and 
articulation/ integration. 

Evaluation Models 

Several evaluation theorists 
have proposed varying types of 
evaluation models that can be 
considered for use or modification to 
assess Tech Prep. Regardless of the 
type of evaluation used, each produces 
knowledge that was not previously 
available. House (1983) has 

distinguished between the various 
models based on the various 
assumptions brought to the process. 

Scrivens' (1983) Goal-Free 
modol it primarily conccmfd with 
reducing the effects of bias in 
evaluations. The purpose is to establish 
and justify the merit or worth of a 
program. The Transaction model 
proposed by Stake (1983) concentrates 
on the educational process. This model 
utilizes various methods of inquiry to 
determine what the program looks like 
to different people. Stufflebeam's (1983) 
CIPP (Context, Input, Process, Product) 
model evaluates whether the program 
is effective, and if so, what program 
components are effective. Its overall 
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purpose is to provide relevant 
information to dedsion-jiakers. 

Stufflebeam's model views 
evaluation as a tool to help make 
programs work better for the people 
they are intended to serve. "The CIPP 
model is based on the view that the 
most important purpose of evaluation is 
not to prove but to improve" 
(Stufflebeam, 1983, p. 118). 
Identification of outcome indicators will 
assist in determining a program's 
overall quality, effectiveness and if the 
goals were attained. However, inherent 
in Stufflebeam's model is the notion 
that these "more ultimate" outcome 
characteristics are a fimction of a 
complex configtrration of context, 
inputs, and process. 

Stufflebeam's model involves 
four important and interactive 
dimensions - Context, Input, Process, 
and Product. Context evaluation, as the 
term implies, focuses on factors 
comprising the larger "environment" of 
a program (including community and 
institutional values, key constituencies, 
other reforms and change agents, etc.). 
Context assessment is designed to 
identify and explore these aspects with 
particular concern for how those 
contextual factors influence and interact 
with the more "program specific" 
aspects of an imp. "lentation initiative. 
The decisions to be addressed by 
context evaluation include "deciding 
upon the setting to be served, the 
general goals to be sought, and the 
specific objectives to be achieved" 
(Worthen & Sanders, 1973, p. 136). The 
results of context evaluation should 
provide a soimd basis for adjusting an 
initiative's existing goals and priorities 
and targeting needed changes. 

Input evaluation focuses 
specifically on the resoiu"ces which are 
injected into and directed toward an 
cff'^rt. It is designed to assess the 
degree to which those resources are 
appropriate and adequate as well as 



how they drive and fuel the process, 
and ultimately deliver the desired 
outcomes. According to Worthen and 
Sanders (1973) "methods for input 
evaluation are lacking in education" (p. 
137). Input evaluation provides 
information for achieving program 
goals, what strategy to employ, and 
what design or procediu"al plan should 
be employed for implementing the 
selected strategy. Input evaluation 
seeks to address the Tech Prep program 
goals involving: (a) articulation 
agreements, (b) core of required 
courses, (c) curriculum development, 
(d) inservice teacher training, (e) 
in-service counselor training, (f). access 
special populations, and (g) preparatory 
services. 

The process component is at the 
heart of any program's delivery system. 
It includes the mechanisms and 
structures that are specifically designed 
to translate the input resources into 
desired outcomes. The main use of 
process evaluation is to obtain feedback 
to assist decision- makers in carrying 
out the program plans or to modify the 
processes as needed. A series of data 
collection activities is critical with 
process evaluation. Process evaluation 
provides the decision-makers with 
information needed for anticipating and 
overcoming difficulties, making 
decisions, and interpreting program 
outcomes. 

Product evaluation is designed 
to focus the question of the degree to 
which a program s structure, given a 
certain "context" and "inputs" has 
successfully delivered on the program 
goals. The data collected ideally come 
from a variety of sources and 
individuals and should be evaluated to 
judge the success or failure of the 
program component in meeting the 
program goals. Reporting of product 
evaluation may occur at various stages 
of the Tech Prep program. Product 
evaluation is an essential component of 
the accountability report and provides 
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significant data when seeking 
additional fui.ding 

A Proposed Model 

The Hteratuxe contains several 
studies conducted to identify outcomes 
for conducting a program evaluation. 
No model was found that specifically 
identified Tech Prep program 
components and outcomes. Due to the 
comprehensive score and systemic 
nature of the Tech Prep concept, 
Stufflebeam's CIPP model (Content, 
Input, Process, and Product) was 
selected and adapted for evaluating 
Tech Prep programs (see Figure 1). 
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Fimire 1 . Modified CIPP Model for 
Assessing Tech Prep Implementation 

While the Stufflebeam program 
evaluation model is inherently 
comprehensive and well suited for 
dynamic and systemic programs, 
additional information specific to each 
of the four major dimensions must be 
identified. This information i> 
presented in Table 2. 

The assessment model designed 
for evaluating Tech Prep programs 
includes Context, Input, Process and 
Outcomes. The context is framed by 
the federal and state initiatives to 
improve education that includes Goals 
2000, School-tO'Work Opportunities 
Act, and Carl D. Perkins 
reauthorization. As part of the Carl D. 
Perkins Vocational and Applied 
Teclxnology Act of 1990, Tech Prep is 
viewed as a concept vt-rsus a program. 
Several states have passed legislation 



related to other school reform issues. 
Also included as a part of context is the 
stage of Tech Prep implementation. 
Domsife (1992) has specified these as 
begirming, intermediate or advanced 
stages. 

Inputs to the Tech Prep 
assessment model may include state or 
local consortiimr spedfic information to 
include but not limited to objectives for 
Tech Prep implementation, admin- 
strative structure, and funding. In 
addition, asking the question "who is 
the Tech Prep student" becomes part of 
the program planrang and decision 
making process. These elements 
include: (a) articulation, (b) faculty and 
professional development, (c) curricu- 
um development, (d) marketing efforts, 
and (e) guidance and counseling 
services. 

The process involves gathering 
information from advisory committees, 
teachers, committee and professional 
meetings, cooperating schools within 
the Tech Prep consortixim, integrated 
teams, recruitment materials, and 
career clusters. The outcomes are tl\e 
spedf'c indicators obtained to 
determine the Tech Prep's overall 
quality and if goals were attained. 

Purpose of the Study 

Three years into the 
devfilopment of Tech Prep programs, 
there is a need to describe the current 
evaluation efforts of Tech Prep and the 
overall progress of the initiatives. The 
primary p''rpose of this study wa? to 
develop a program assessment model 
for evaluating Tech Prep programs. To 
accomplish this, the following 
objoctivcs were formulated: 

1. To identify existing program 
evaluation models thai support 
Tech Prep evaluation. 
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2. To determine the evaluation criteria 
to include when evaluating Tech 
Prep programs. 

3. To determine the program 
components to include when 
evaluating Tech Prep programs. 

4. To determine the outcome 
indicators to include when 
evaluating Tech Prep programs. 

5. To identify the processes used to 
collect evaluation ii\formation. 

Methodology 

Two primary approaches were 
used to explore the usefulness of the 
model that was evolved from the 
review of the literature. The first 
approach was to conduct a national 
survey of those responsible for 
statewide Tech Prep leadership and 
reporting. The purpose of the survey 
was to gather data along the four 
dimensions of the proposed assessment 
mouel (Context, Input, Process and 
Outcomes). More specifically, 

iitf ormation was necessary to (a) assess 
the availability of data and (b) to 
further explore the feasibility, features, 
and robustness of the model. This 
information was also deemed essential 
because it impacts the potential utility 
of an assessment model. The data that 
were collected during this phase are 
presented in the "National Survey 
Finding" section. 

The second approach that was 
used in the study was to pilot test a 
structured interview instrument that 
was developed to explore the process 
aspects of Tech Prep implementation. 
During this phase, tho focus shifted to 
the process component of the model 
(specifically examining areas such as 



articulation procedures, staff 
development, marketing efforts, etc.) 
The pilot test was conducted with a 
concensus sample corisisting of all Tech 
Prep coordinators (12) in one state, 
Missoiiri. These coordinators were 
interviewed, the results were recorded 
and then synthesized by assessment 
category. The results of this synthesis 
are presented in the "Pilot Test 
Interview Findings" section. 

Program Outcomes Assessment - 
National Survey Findings 

To rbtain information about the 
nature of criteria used for the 
assessment of Tech Prep 
implementation efforts across the 
nation. State Tech Prep Coordinators 
(including Washington, DC and Puerto 
Rico) were contacted by mail and asked 
to complete a survey. The coordinators 
were also asked for information 
concentrating on the criteria and 
procedures used to conduct their 
statewide Tech Prep assessment 
procedures as well as for information 
on how Tech Prep students are 
identified. The initial mailing yielded 
15 retxims (28.8%). A follow-up survey 
including a second copy of the 
instrument was mailed to 
non-respondents approximately one 
month after the initial return deadline. 
This yielded an additional 20 returns 
for a total of 35 (see Tabic 3). 

The survey began by requesting 
mformation regarding the general 
structure of each of the state's Tech 
Prep program assessment procedures. 
Specifically, the respondents were 
asked whether their state "currently has 
an evaluation plan in place to evaluate 
[their] Tech Prep efforts?" Over 
three-fourths of those responding 
indicated that such a plan is in place 
(see Table 4). 
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Table 2: Tech Prep Components for each Program Assessment Dimension 



Context Components 

• Tech Prep as a "concept" instead of a "program" 

• Federal and state initiatives to improve education (Goals 2000, School-to- Work, Perkins and 
Perkins reauthorization) 

• Oregon, Kentucky, Wisconsin, Missouri and other states have passed legislation related to school 
reform. 

• Continued thrust for accountability and restructuring education 

• Coalitions for restructuring (SREB, Coalition of Essential Schools, National Alliance for 
Restructuring) 

• Stage of Implementation (beginning, intermediate, or advanced) 



Input Components 

• Uait (state or local) 

• Objectives for Tech Prep implementation 

• Administrative structure 

• Funding 

• Community attitudes and resources 

• School system attitudes, resources, and expertise 
Student Identification (who is a Tech Prep student?) 
Program Element Inputs 

• Articulation experience 

• Faculty professional development structures 

• Existing curriculum 

• Marketing mechanisms 

• Guidance procedures and staffing 



Process Components 

• Advisory council interaction and input 

• Teacher team interactions (integration and planning) 

• Meetings related to Tech Prep implementation (teachers, counselors, administration, employers, 
parents, students, etc.) 

• Cooperating school agreements and interaction 

• Budget processes 

• Curriculum development 

• Integration process teams 

• Career path selection and development 
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Table 2::(Continued) Tech Prep Components for each Program Assessment Dimension 



Outcome Components 

• Percent of course enrollment 

• Program completion - secondary 

• Program completion - postsecondary 

• Secondary enrollment postsecondary (career path) program 

• Secondary completed postsecondary (career path) program 

• Job placement rate 

• Earning levels 

• Employer satisfaction 

• Number of articulated classes 

• Number of articulation agreements 

• Ma'-keting activities 

• Advisement of students 
Career development activities 

• Career clusters/pathways 

• Access to special populations 

• Student retention 

• Grade point average 

• Demonstration of job competency 

• Degree of satisfaction with the program 

• Academic skill attainment 

• Vocational skill attainment 

• Problem-solving and critical thinking skills 

• Attitudes toward or perceptions of technical careers 

• Student self-esteem 



Table 3: Survey Response Rate 

Number of Return Percentage 
Returns 

Initial Return 

Returns from Second Mailing 
Total Returns 



20 



38.5% 



35 



67.3% 



Table 4: State Plan to Evaluate Tech Prep 





Frequency 


Percentage 


Have an evaluation program in place 


27 


77.1% 


Do not have a program in place 


7 


20.0% 


The program is in draft form 


0 


0.0% 


No response 


1 


2.9% 



N = 35 
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To probe the nahire of the state 
evaluation plans, respondents were also 
asked to indicate which components of 
the Tech Prep program are included in 
their state's assessment procedures. Six 
components were listed on the survey 
(see Table 5). The responses indicate a 
pattern of assessment across multiple 
components rather than focused on any 
single dimension. Respondents were 
also encouraged to list any additional 
components that may be included in 
their state's evaluation plan. The 
limited responses were restricted to two 
components, i.e., business and industry 
involvement / apprenticeship 
opportxmities and administration and 
organization. 

The focus then shifted to one of 
the key input elements in the 



Table 5: Components of Tech Prep Evaluation 





Frequency 


Percentage 


Articulation 


22 


63% 


Student Program Planning 


15 


43% 


Staff Development 


21 


60% 


Curriculum 


18 


51% 


Marketing 


16 


46% 


Evaluation 


15 


43% 


Other 


5 


14.3% 



N=35 



Table 6: Ability to Identify Tech Prep Students 



Frequency Percentage 


Can identify Tech Prep students 




24 68.6% 


Cannot identify Tech Prep students 




10 28.6% 


No Response 




1 2.8% 


N = 35 






In order to explore these 
responses in more depth, those who 
indicated an ability to identify Tech 
Prep students were then asked to 
indicate specifically "how" those 
students were identified in their state. 
The most frequent and most formalized 
responses indicated that Tech Prep 


students were those who are enrolled in 
courses: 

(a) generally oriented toward an 
occupational path or career 
direction, or 

(b) sequenced and articulated 
toward post-secondary 



assessment model that is being 
proposed in this study; the ability to 
determine the degree to which Tech 
Prep programs affect students along 
several dimensions including achieve- 
ment, drop out, placement, etc. To 
assess this aspect of Tech Prep 
implementation, it would be extremely 
useful to be able to identify and 
distinguish between students who are 
in Tech Prep from those students who 
are not. Thus, the initial question on 
the survey asked whether the state's 
consortia "can identify who is and who 
is not a Tech Prep student." 
Approximately two-thirds of the state 
coordinators who responded to the 
survey indicated that their state was 
able to identify a Tech Prep student (see 
Table 6). 
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technical training and/ or 
certifi-cation. (These types of 
responses typically identified 
the articvdation of math, 
science, communications, and 

technologically oriented 
courses.) 

These types of rather 
formalized £md consistent responses 
were provided by less ih^n one-half 
(10-11) of those who had indicated that 
they are able to identify Tech Prep 
students. Additionally, these types of 
responses were typically accompanied 
by specific, statewide documentation 
that usually contained a definition of 
Tech Prep students. 

Input from the remaining 50% 
of the sample who had responded 
favorably to the Tech Prep student 
identification question were more 
diverse and much less specific. In some 
cases, supporting documentation 
defined Tech Prep "programs" rather 
than Tech Prep "students." Others 
indicated that identification was either 
on a student self selected basis or that 



individual schools were free to 
designate based on their own criteria. 

In the aggregate, the survey 
indicates considerable disparity across 
the nation in terms of the degree of 
formal identification of students 
participating in Tech Prep programs. 
Less than one half of those responding 
(or approximately one state in five) 
appear to have formalized and dearly 
documented a mechanism for 
identifying Tech Prep students. The 
results also indicate that many states 
either (a) do not have a mechanism for 
identifying these students or (b) are not 
using specific definitions or criteria to 
identify Tech Prep students. 

As a follow-up to those who 
had indicated that they were not able to 
identify specific Tech Prep students, 
respondents were asked whether they 
"intend to include student progress as 
part of evaluation" and if so, how they 
plan to accomplish the assessment. One 
half of the respondents indicated that 
they plan to do so (see Table 7). 



Table 7: Tech Prep Student Non-identifiers Intending to Use Student Progress in Program 
Evalu'ition 





Frequency' 


Percentage 


Intend to use student progress as part of the program 
evaluation 


5 


50.0% 


Do net Intend to use student progress as part of the 


2 


20.0% 


program evaluation 






No Response 


3 


30.0% 



N= 10 



The responses of those 
indicating that thej' plan to use student 
progress information in spile of a lack 
of identification of Tech Prep students 
were examined for substance and 
patterns. The responses were quite 
non-specific in nature, referring 
generally to such strategies as "visiting 
with students," "performance base 
instruction," "performance reports," and 



"placement exams." None of the 
respondents indicated the mechanism 
by which students would be selected to 
participate. 

Next, the focus shifted from 
general assessment planning to the 
criteria used to assess Tech Prop 
student progress. From a program 
assessment point of view, this poses a 
dilemma. Criterion based assessment 
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■ of student progress presximes an ability 
to identify and track changes in 
students along the identified criteria. 
As has been indicated above, it is 
apparent that many states lack a 
mechanism for identifying Tech Prep 
students. Thus, the application of 
criterion referenced assessment 
procedures to individual students is not 
possible in these states. In the absence 
of procedures for identifying program 
participants, the same criteria may be 
applied generally across a selected 
sample of students (an entire school, a 
school system, certain grade levels, 
etc.). In this instance, however, the 
ability of assessment procedures to 
attribute changes in students (along the 
selected criteritt) to the intervention of 
the program (in this case Tech Prep) is 
extremely limited. 

In light of this important caveat, 
the results of those who indicated a lack 
of procedures for identifying specific 
Tech Prep students were examined 
(N=10). Six of the "non-identification" 
respondents indicated that they are 
using some of the criteria for evaluating 
student progress. The criteria that are 



being applied in these states were 
distributed across the range of 
assessment criteria (see Table 8). A 
similar pattern was observed for states 
indicating an ability to identify Tech 
Prep students. However, in addition to 
the use of multiple assessment criteria, 
respondents from these "identifier'' * 
states also indicate that they are 
employing specific criteria to assess 
student progress at a higher percentage. 
In addition to the criteria that were 
provided on the survey, some 
additional criteria were suggested 
including graduation from college and 
adherence to a career plan. 

It is important to note that a 
pattern of using multiple criteria to 
assess students was clearly present 
across the entire sample (see Table 9). 
Nearly 70% indicated that they are 
using more than one criterion and 
almost one half are using as many as 
five criteria. This use of multiple 
criteria provides a means of 
triangulating results that is an 
important feature of the proposed 
program assessment model. 
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Table 8: Evaluation Criteria Used to Assess Tech Prep Student Progress 





Specific Tech Prep Students Not Identified 


Specific Tech Prep Students 
Identified 




Frequency of 
"non identifiers" 


Percentage of 
"non identifiers" 


Frequency of 
"identifiers" 


Percentage of 
"identifiers" 


Drop out rate 


3 


30% 


16 


64% 


Graduation rate 


3 


30% 


18 


72% 


Test scores 


1 


10% 


15 


60% 


Pursue post-secondary 
education 


4 


40% 


19 


76% 


Job placement 


2 


20% 


19 


76% 


Grades 


0 


0% 


12 


48% 


aher 


1 


10% 


5 


25% 



• N for states indicating a lack of procedures for identifying specific Tech Prep students = 10 

• N for states indicating procedures for identifying specific Tech Prep students = 25 

• Total N = 35 



Table 9: Multiple Criteria Used to Assess Tech Prep Student Progress 



Number of Criteria Used 


FrequcncA' 


Percentage 


7 


7 


20.0% 


6 


6 


17.1% 


5 


4 


11.5% 


4 


2 


5.7% 


3 


3 


8.6% 


2 


2 


5.7% 


1 


6 


17.1% 


0 


5 


14.3% 



N=35 



Onp of the important aspects of 
any assessment model or procedure has 
to do with the methods and 
instruments that are employed to 
gather data. This study found that on 



site interviews arc the method of choice 
for Tech Prop program assessment data 
collection. Substantial use was also 
made of surveys, telephone interviews, 
and third parly evaluators (see Table 
10). 
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Table 10: Data Gathering Mechanisms 





Frequency 


Percentage 


On site Interviews 


22 


63% 


Surveys 


13 


37% 


Telephone Interviews 


10 


29% 


Third Party Evaluation 


12 


34% 


Other 


20 


57% 



N=35 



As was the case with student 
assessment criteria, there is a clear 
preference for using multiple 
procedures for gathering program 
assessment data. Over one half of those 
responding indicated that they are 



using multiple data collection 
procedures and one-third are using 
three or more. Again, this indicates a 
clear preference for triangulation rather 
than depending on a single mechanism 
(see Table 11). 



Table 11: Use of Multiple Methods for Data Collection 



Number ofMethods Used 


Frequenc>' 


Percentage 


5 


2 


5.7% 


4 


7 


20.0% 


3 


3 


8.6% 


2 


8 


22.8% 


1 


14 


40.0% 


0 


1 


2.9% 



N=35 



Program Process Assessment - Pilot 
Test Interview Fiidings 

The previous section described 
a data collodion procedure that was 
designed to focus the feasibility, nature, 
and usefulness of the proposed 
assessment model. The focus nov/ 
shifts to a set of structured interviews 



that were conducted to explore the 
contextual input and process 
components of the model. To explore 
these aspects of the model, a structured 
interview pilot testing process was 
developed and used to explore the 
processes that are being used to 
implement Tech Prep. The process 
oriented categories that were explored 
were adapted from those developed by 
Dulton (1993). These categories 
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included: (a) articulation and 
collaboration, (b) student program 
plaiming and intplementation, (c) staff 
development, (d) curriculum 
development, and (e) marketing efforts. 

The pilot test was conducted on 
a consensus sample consisting of all 
Tech Prep coordinators (12) in one state, 
Missouri. This section is designed to 
provide a brief synthesis of the findings 
obtained from this phase of the study 
well as some additional, general 
observations and patterns that emerged 
through the interviewing process. 



Articulation and Collaboration. 

This component examined 
articulation structxires (e.g., 2 + 2, 2 + 2 
+ 2, etc.) as well as mechanisms used to 
facilitate collaboration with business 
and industry, counselors, vocational, 
and academic faculty. The findings 
indicated that these structures are in the 
initial stages of development. Various 
configiu-ations of vocational and 
academic educators, counselors, 
admirustrators, and parents have been 
attending workshops designed to 
provide information and to establish 
working articulation agreements. The 
general level of interest in and support 
of the Tech Prep concept has been quite 
high. The most frequently reported 
challenges to the development of these 
alliances and agreements had to do 
with (a) changing attitudes (of academic 
teachers, admirustrators, counselors, 
etc.), and (b) the mechanics of 
articulating between programs with 
non-parallel curriculums, for example a 



secondary level residential wiring 
program with a post-secondary 
electronics program. 



Student Program Planning and 
Implementation. 

This section focused on the 
program planning and structuring 
processes. While planning is in the 
initial stages, dearly the most 
frequently used approach is the use of 
the career clusters. The most frequently 
identified clusters were agricultxxre, 
business and office, marketing, 
engineering technology, health and 
human services, and mechanical and 
industrial trades. The majority of the 
consortia indicate that their base line 2 
+ 2 programs will be grounded in 
career cluster curriculum structures 
that are beginning as early as grade 8. 



Staff Development. 

The staff development 
component focuses on whether there 
was a plan that outlined and provided 
staff development activities for all Tech 
Prep facilitators, including 

administrators, counselors, and 
academic and vocational faculty. 
Specific types of staff development 
activities that were provided during the 
past calendar year as well as possible 
activities planned for the upcoming 
year v/ere identified. The most 
frequently used mechanisms consisted 
of workshops, informational meetings. 
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Tech Prep conference attendance, and 
on site visits. The sense that was 
conveyed through the conversations 
was that many of these interactions are 
at the preliminary information 
dissemination stage, designed to 
provide general orientation rather than 
in-depth training. 



Curriculum Development 

This focus component was 
designed to assess the degree to which 
vocational and academic teachers are 
working together to coordinate and 
integrate academic and occupational 
education. In what ways have faculty 
integrated the mathematics, science, 
communications, and technology 
competencies into their curriculum to 
support the workplace readiness skills? 
Tech Prep consortium directors were 
asked if any career clusters have been 
developed thus far to assist students in 
completing a four-year educational 
plan. 

Three general observations can 
be made based on the interviews. First 
some concern was expressed over 
limited budgets to purchase curriculum 
materials. This was particularly 
significant since most of the consortia 
also indicated that they are using 
commercially developed curriculum 
(CORD, AIT, and PACE). A second 
thread was that applied academics 
tended to be a stand-alone course for 
mathematics, whereas language arts, 
physics, and biology umts tended to be 
integrated or infused into other 
academic courses. Finally, most 
coordinators indicated that they are 
promoting and using team teaching as a 
mechanism for delivering integrated 
academic content and activities. 



Mariceting Efforts. 

A marketing focus category 
was included to identify the methods 
that are being used to promote the 2 + 2 
Tech Prep concept, articulation, and the 
sequence of "urses chosen within a 
vocational interest including the work 
in math, science, commiinications, and 
technology. The interview also focused 
on the overall perception of businesses, 
parents, students and education 
fadJitators regarding the promotion 
and marketing efforts utilized thus far? 
Respondents were also asked to 
identify the methods that are being 
used by coiuiselors to enroll students in 
Tecli Prep. An important corollary 
purpose had to do with the degree to 
which coiuiselors have an 
imderstanding of Tech Prep. 

The findings indicated that a 
variety of tools and techniques are 
being employed for the general 
purposes of informing the public at 
large as well as to recruit students and 
educate public school personnel. These 
tools include the dissemination of 
information packets, posters, folders, 
videos, mugs, notepads, plaques, etc. 
Feedback indicated that while there has 
been considerable activity in this area, 
that it is too early to assess adequately 
the effectiveness of the promotional 
efforts, specially related to specific 
target audiences. 



Summary Observations. 

The discussion v/ill now turn to 
a general summary of impressions 
obtained throughout the interviewing 
process. There was a clear sense across 
all Iho interviews that tho Tech Prep 
initiative is promoting systemic change. 
This was communicated through two 
different types of perspectives. First, 
there was a strong sense of association 
with the broader range of educational 
reform that is occurring in Missouri 
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(where major legislative action has 
spawned reform) and across the nation 
(Goals 2000, SCANS, etc.). Simply put, 
most see Tech Prep as a component in 
the larger context of educational 
reform. The second perspective related 
to systemic change was more local; 
namely that Tech Prep is leading to 
some fundamental rethinking of and 
restructuring of their local educational 
systems. Specific comments in this 
regard focused on changing 
configurations in how academic and 
vocational teachers interact, developing 
structxires for increased integration and 
applications of academic content, 
elimination of the general track, 
changing the attitudes of parents, 
counselors, administrators, etc., toward 
the purpose of schooling and how 
content is delivered. Bottom line, there 
was a strong sense that their Tech Prep 
involvement is part of a larger, systemic 
educational reform movement. 

A second general observation 
had to do with curriculum 
development. The sense that emerged 
from the interviews was that this is an 
area that needs serious attention. 
Across the consortia, the . lear tendency 
has been to latch on to existing 
materials rather than to develop and 
customize materials at the local level. 
While many of these materials are of 
excellent quahty, they, in many 
instances, fail to address the unique 
directions and configurations that are 
evolving out of the state's new 
curriculum standards and curriculum 
frameworks. Also, some of the 
materials have been better received by 
vocational teachers than by traditional 
academic teachers. The strong sense 
was that additional work needs to be 
invested in assisting teachers in the 
process of learning how to collaborate 
successfully with one another in the 
curriculum development and 
integration processes. 

A final observation concerns 
the identification of Tech Prep students. 
This thread ran throughout the 



categories that were identified for 
analysis. For example, it was felt that 
marketing efforts would be greatly 
ei\hanced if the "target" was more 
dearly identified. If, on the other hand, 
Tech Prep is perceived as a kind of 
general program philosophy that 
somehow affects the entire school 
system (as opposed to specific students 
in specific ways within the system), 
then marketing is much more difficult. 
In short, it is one thing to market a 
general philosophy or structxiral 
change. It is quite another thing to 
recruit specific, individual students into 
classes that have been designated as 
part of Tech Prep. The same concern 
was raised when the conversation 
turned to program and student 
assessment as well as, to some degree, 
curriculum development. Coordinators 
were somewhat perplexed as to how 
procedures would be developed to 
align curriculum and then assess 
outcomes in the absence of specifically 
identified Tech Prep students. The 
overall sense was that Tech Prep 
student identification may be a critical 
key to forcing more general systemic 
change. 



Discussion 

Given the complex and 
multi-dimensional nature of the Tech 
Prep initiative, it is critical that a 
program assessment model be 
developed which is also 
multi-dimensional and capable of 
assessing systemic change. Within 
vocational education, there is a long 
history of focusing primarily on 
outcomes. Certainly this emphasis 
must be retained within any viable 
assessment model. Some of the 
outcomes are specific to the legislation 
^ such as incluiiiiij; reduction of drop out 
rales, successful articulation of students 
into post-secondary level technical 
programs, etc. Still others are more 
specific to individual stale and local 
settings. These program outcomes 
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must be specified in advance if program 
effect is to be effectively assessed. 

It should also be dear that 
successful Tech Prep assessment must 
involve more than the assessment of 
outcomes. Tech Prep outcomes are also 
a function of certain contextual, input, 
and process components. The most 
concrete example of this point from this 
study is that an absence of specific Tech 
Prep student identification (an input 
variable) leads to ambiguity in the 
assessment of many processes and 
outcome variables. 

This study also illustrates and 
emphasizes the value and importance 
of assessing the processes involved in 
Tech Prep implementation. An 
exclusive focus on outcomes fails to 
captxire the essence of the interventions 
that resulted in those outcomes. It is 
obvious that a major impetus driving 
the conceptualization of Tech Prep had 
to do with deficiencies in outcome 
indicators (school drop out rates, lack 
of knowledge transfer and application, 
poor program articulation, etc.). It 
should also be clear that a major thrust 
of Tech Prep has to do with developing 
and implementing processes for 
restructuring schools and instituting 
fundamental changes in the way that 
education is delivered in America. 
Thus, any valid program assessment 
model must necessarily include a 
mechanism for examining "process." As 
a result of this pilot study, it is 
recommended that the assessment of 
the process component include such 
factors as the quality of integration 
team interaction; curriculum 
development and alignment; career 
path development; advisory council 
selection, input and interaction; 
cooperating school agreements; and 
budgeting. It should also be clear that 
certain aspects of these proces.s 
components could also bo included in 
the input compom al of the model. 

It is also important to comment 
on the nature of Tech Prop structure. 



Tech Prep is designed to provide broad 
guidelines within which state and local 
agencies can work to develop 
mechanisms that work for tliom. Tech 
Prep provides the general structure and 
the broad guidelines. Local agencies 
are then free to configure and develop 
their programs in light of their imique 
circumstances, needs, goals, and 
resources. Thus, Tech Prep program 
implementation inherently tends to be 
flexible, creative, and localized. This 
poses imique challenges for program 
evaluation. Certainly, it is much easier 
to assess the effects of programs that 
are homogeneous and for which the 
boimdaries are dearly structured, 
administered, and maintained. Such is 
not the case for Tech Prep, nor should it 
be. Thus, Tech Prep program 
assessment must consist of a process 
that uses multiple data collection 
mechanisms, that indudes a diversity of 
criteria, and that is sensitive to both 
outcomes and processes as they 
function within the larger cultural and 
educational contexts given certain 
system inputs. The model that is 
proposed and pilot tested in this study 
is ideally suited for these purposes. 

Given the systemic nature of 
the Tech Prep initiative, particularly 
when considered within the larger 
context of educational reform, it is 
important that all four of the 
assessment dimensions be induded 
throughout the planning, 

implementation, and assessment 
phases. In order for programs to be 
assessed systematically and 
meaningfully, advanced consideration 
of how context, input, and process 
components interact and, most 
important, how (and indeed if) they 
will be assessed is absolutely critical. 
An illustration that emerged from this 
study is that outcomes assessment is, in 
many cases, imparrod by the inability to 
identify specific input variables (i.e., 
who is a Tech Prop student). 

Thus, while Tech Prep is indeed 
a concept which is being implemented 
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in many diverse and unique ways, it 
nevertheless does take on specific 
programmatic forms at the local level. 
Tech Prep as "concept" must be 
translated into Tech Prep as "program." 
As this occurs, it is critical to 
subsequent program planning and 
assessment that the Context, Inputs, 
Processes and Outcomes which are 
spedUfic to the local programs be clearly 
identified and defined. Specific 
assessment components within each of 
the four assessment dimensions of the 
model must be selected for 
implementation based on the unique 
characteristics of local consortia. It is 
perhaps even more important 
throughout these developmental stages 
that the question be raised and 



addressed, "Can and how will this 
aspect of the program be assessed?" 
This approach to Tech Prep assessment 
will assure that the assessment program 
is comprehensive and robust enough to 
detect systemic change and yet that it is 
specific enough to demonstrate 
accoimtability. Such an effort must be 
directed at establishing baseline data 
against which subsequent movement 
can be measured. Given tl\e complexity 
and variety of Tech Prep programs, it is 
critical that multiple means be used to 
conduct program assessment. This is 
necessary in order to triangulate and 
interpret data as well as to capture the 
uniqueness of various local 
configurations. 
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This research grew from a 
concern that college teaching often does 
not empower graduate learners to use 
their acquired knowledge to solve 
professional problems. In recent years 
we have used a theoretical framework 
that we believe encourages 
collaborative learning and teaching. The 
traditional power relationship that too 
often exists between professors 9jid 
students has been seriously questioned 
in this research. We have found that the 
view of "professor as a dispenser of 
knowledge" is much too confining and 
potentially exclusionary. Therefore, in 
recent classes, course members have 
been invited to become a full member of 
a community of scholars enjoying the 
excitement and freedom that can result 
from the collaborative construction of 
new and meaningful knowledge 
(Brooks & Brooks, 1993). Because of this 
developing perspective, students are 
now addressed and treated as 
colleagues, learners, and collaborative 
researchers. This research resulted from 
the collaboration of 14 graduate 
learners who participated in a course 
whose goal was to empower learners to 
use organizational theory to chanj^o and 
improve performance of personnel. Wo 
explored this information through 
extensive use of articulation and 
reflection learning and teaching 
techniques. These are important 
elements of cognitive apprenticeships 
and arc based on the research of Brown, 



Collins, and Duguid (1989), Lave (1988), 
and Schell and Rojewski (1993). 

Organizational change was a 
unifying theme for the course. Learners 
were encouraged to think critically and 
creatively about their role(s) in their 
organizations and to use now 
knowledge to understand and solve 
problems in the workplace. A group 
project/simxilation, based on situated 
cognition theory, was included. Tlie 
simulation was entitled Changing 
Educational Organizations (CEO). To 
complete the CEO simulation, learners 
collaborated to design a model 
educational organization with a 
purpose of educating future workers 
who are critical thinkers and problem 
solvers. Learners needed to apply their 
theoretical knowledge about organi- 
zations working very closely as a 
collaborating member of a group of 4 to 
5 individuals. Collectively, members of 
each simulation group independently 
decide how to tackle and organize this 
very challenging project . 

The final product of iho 
simulation was the development of a 
proposal submitted to a hypothetical 
state education agency for 
consideration as a demonstration site. 
This activity often creates a perceived 
feeling of competition among the work 
groups while placing a premium on 
creativity and synthesis of acquired 
knowledge of organizational behavior. 
CEO is composed of what King and 
Kitchener (1994) would describe as a 
scries of highly ill-structured problems. 
There are very few right or wrong 
answers. Because of the ambiguity ^r\i\ 
the size of the activil \', learners often 
asked questions such as "Is this right?" 
or "Is this what you want?" Because 
learners should explore those complex 
problems within the framework of their 
own expectations for the learning 
experience, the facilitator's answers 
were something like "How are you 



going to back that up?" or "How do 
those theories connect with each other?" 
When really pushed for assurance, the 
facilitator might say "It looks like your 
group is heading in a profitable 
direction." Luring the early stages of 
the simulation, learners were often 
upset by the ambiguity resulting from 
the lack of direct answers to these 
specific questions. 

Theoretical Ftameworic: Situated 
Learning 

Situated Cognition: the Learning 
FoimdabLon for CEO 

Lave and Wenger (1991 ) state 
that "learning is an integral part of 
generative social practice in the hved-in 
world" (p. 35). They describe their 
concept of legitimate peripheral 
participation as a "descriptor of 
engagement in social practice that 
entails learning as an integral 
constituent" (p. 35). Participation 
becomes a way of engaging the learner. 
Participative learning involves "...both 
absorbing and being absorbed in - the 
culture of practice" (p. 95). The CEO 
simulation likewise requires each group 
to formulate and learn within their own 
culture of practice. 

Lave defines situation has 
havuig two basic properties. First, an 
individual encounters a learning 
situation within the context of their own 
setting (Lave, 1988). A setting is 
comprised of the immediate conditions 
that are encountered by a learning 
individual including many interacting 
elements such as people, equipment, 
atmosphere, and tasks to be completed. 
Using Lave's views of situation, each 
CEO group member would formulate 
his or her own role to be played in the 
learning community. 

Learning transfer. 

Lave and Wenger (1991) 
characterize the potential to use 



knowledge in more than one setting as 
"generalizable knowledge." They posit 
that knowing a: 

"general nde by itself in no way 
assures that any generality it 
may carry is enabled in the 
specific drcimistances in which 
it is relevant. In this sense, any 
power of abstraction is 
thoroughly situated, in the hves 
of persons and in the culture 
that makes it possible." (p. 34) 

In other words, generalizability of 
acquired knowledge to other situations 
is rare and unpredictable. "The 
generality of any form of knowledge 
always hes in the power to renegotiate 
the meaning of the past and future in 
constructing the meaiung of present 
circumstances" (p. 34). Detterman 
(1993), argues that there is no general 
cognitive skill that promotes learning 
transfer, and emphasizes the 
importance of contextualized learning. 
Like Detterman, we beheve that 
teaching should facilitate learning in a 
situation as close as possible to the one 
where the learning will be apphed. In 
that way, knowledge has a better 
chance of being activated when it is 
needed (Sternberg & Frensch, 1994). 

Teaching for Active Knowledge 

Principles of cognitive appren- 
ticeship have been adopted to organize 
the instructional environment for 
acquisition of active knowledge. 
Increasingly, this approach has been 
advanced as an appropriate means of 
teaching through the use of "situated" 
activities (Brown et al., 1989). Cognitive 
apprenticeship uses the traditional 
concept of craft or trade apprenticeship 
as a prevailing metaphor for teaching 
authentic activity through guided 
expe- ience by focusing on the teaching 
of symbolic mental skills. 

The CEO simulation is founded 
on four interacting elements - content, 
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methods, sequence, and sociology 
(Berryman, 1991; Collins, Hawkins, & 
Carver, 1991). The "building blocks of 
cognitive apprenticeship" are not new 
to education, but taken together they do 
define an effective learning situation 
(Berryman). These elements constitute 
the framework of a very different 
classroom, including different roles for 
teachers and learners. 

Content . Content refers to the 
types and levels of knowledge required 
by experts to solve complex problenis 
in the real world. 

Methods . The instructor's role 
is to mediate or facilitate leanung, as 
opposed to being a provider or 
transmitter of knowledge. Likewise, 
learners emerge as active participants 
who guide the leanung process rather 
than assume traditionally passive roles. 
As a facilitator, teachers in a cognitive 
apprenticeship model employ a number 
of instructional methods that capitalize 
on the immersion of learners in the 
odture of expert practice. Articulation 
methods are used in an effort to 
encourage learners to verbalize their 
knowledge, reasoning, or approaches to 
problem-solving (Brown, et al., 1989). 
Reflection strategies further enhance 
learner competence by enabling them to 
compare their own mental 
problem-solving against those of an 
expert (Schon, 1983). 

Sequence . Instructional 
sequence can be thought of as three 
basic strategies including increasing 
knowledge capacity, increasing 
contextual diversity, and presenting 
global skills before local (Brown et al., 
1989). 

Sociolog y. The final 

characteristic of the cognitive 
apprenticeship model emphasizes the 
importance of beliefs, values, and social 
settings in which real-world learning 
takes place. Four aspects of sociology 
are important including situated 



leanung, community of practice, 
intrinsic motivation, and maximizing 
cooperation. 

These aspects of cognitive 
apprenticeship are employed to 
encourage and foster collaboration and 
cooperation among learners to enhance 
our collective problem-solving 
capabilities. These approaches enhance 
the learner's ability to gain control of 
their metacognitive strategies while 
affording additional opportunities for 
learners to observe and emulate expert 
models of problem-solving. 

Purpose 

The purpose of this research 
was to explore how learners used 
acquired knowledge with regards to 
their perceptions of: pertinence of the 
course content, authenticity of the CEO 
simulation, and impact of articulation 
and reflective teaching strategies. 
Consistent with analytic induction 
research methods, we have identified 
four preliminary hypotheses that 
emerged from a review of the literature 
and our preliminary analysis of all 
sources of data. Those working 
hypotheses were: 

1. Learners who perceived course 
materials as pertinent to their 
work/ professional situation are 
more likely to use their knowledge 
to solve organizational problems in 
their workplace. 

2. Learners who perceived the CEO 
simulation as more "real" were 
more likely to use the material to 
solve organizational problems 
outside of class. 

3. Articulation instructional practices 
enhance the learner's active use of 
the acquired knowledge. 

4. Reflective instructional practices 
enhance the learner's active use of 
acquired knowledge. 
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Methods 

Participants 

Class members ranged in age 
from 25 to 52, with only two members 
under 30 years of age and the majority 
in their forties. Teaching experience of 
the class members ranged from one to 
twenty-one years. Only three of the 
members actually lived near the 
imiversity, and two of these worked 
full-time and attended weekend or 
night classes. The rest of the learners 
commuted to the university on 
weekends after working full-time all 
week at their jobs in secondary and 
post-secondary settings as 

administrators and teachers around our 
state. The exception was one learner 
who commuted, but did not work 
full-time. They are nontraditional 
learners who are affectionately called 
the "weekend warriors" by faculty 
within our department. They have 
families, friends, jobs, and lives that are 
quite apart from campus life. These 
learners comprise a very disparate 
group of learners with diverse needs 
and expectations about the classes they 
take. 



induction research is ever considered 
final. From this perspective, reality is 
viewed as incessant and constantly 
changing (Znaniecki, 1934) . 

According to Patton (1990) an 
inductive approach begins with 
experiences of each individual where 
the focus in on "full understanding of 
individual cases before those unique 
cases are combined or aggregated" (p. 
45). Therefore, themes that emerged as 
a whole were examined after an 
analysis of individual cases. 

Data Collection Methods 

Two principal research 
methods were employed in support of 
our inductive strategy. First, 
unobtrusive measures used to collect 
data from documents that were 
generated as a natural part of the class 
(Denzin, 1978). These measures 
included observations of learner 
performance in small groups, 
mid-course evaluations, instructional 
activities, and proposals that resulted 
from the CEO simulation. Detailed field 
notes wpre compiled by both 
researchers throughout the course of 
the study. 



Reseaitrh Strategy 

We have conducted this 
research using analytic induction 
strategies (Robinson, 1951; Znaniecki, 
1934) . Husband and Foster (1987) 
define this strategy as a "systematic 
attempt to code data while also 
generating theories about the data being 
coded" (p. 56). Our primary research 
emphasis was on the identiJFication of 
negative cases that refute the 
preliminary hypotheses. We also placed 
emphasis on the identification and 
analysis of cases that wore 
confirmatory. The hypotheses were 
continually refined until all examples 
were accounted for and explained 
(Goetz & LeCompte, 1981). No analytic 



Second, semi-structured 
interviews wore used for the purpose of 
capturing the expression of opinions or 
beliefs of the respondents (Merriam, 
1988). This method allows the 
respondent to take the interview in the 
direc'ion he or she wishes within the 
framework of the research (Husband & 
Foster, 1987). Six learners were selected 
for interviews. The second researcher's 
role as a class member and participant 
observer allowed the interviews to be 
conducted affording more freedom for 
respondents »3 bo frank and 
forthcoming in their remarks. The 
interviewees were selected on the basis 
that they wore "typical" of the learners 
in the class and represented each work 
group. A semi-structured interview 
approach was used to ask similar 



ERIC 



98 



1 1 1 



questions of each interviewee. The 
richness of this approach lies its 
flexibility to explore the important 
aspects of each participant's experience. 

Data Analysis 

1. We analyzed ^^ach data 
soxirce for congruence and 
noncongruence (looking for exceptions) 
with the hypothesis. These data sources 
included field notes, midcourse and 
final course evaluations, class members' 
written reflections, and interview 
transcriptions. These documents were 
analyzed paragraph by peiragraph for 
themes. 

2. According to congruence and 
noncongruence, selected data were 
placed on a 2 by 2 matrix (use by 
pertinence, use by reahty, use by 
articulation, use by reflection). 

3. The third level of analysis 
combined cases with levels of 
knowledge use (high-, medium, and 
low) by perceived pertinence and 
reality. Arliculation and reflection were 
analyzed in terms of ill-structuredness 
and well-structuredness of the 
perceived problem. 

4. These findings were further 
analyzed by each ' researcher 
individually resulting in sepavate 
written summaries of themes and 
linkages between themes according to 
expected and unexpected findings. 
These findings were then placed in the 
context of a written report. Selected 
respondents were asked to examine the 
report checking the quotes and 
interpretation for accuracy. 5. A final 
version of this research was edited from 
that draft. The written summaries of 
each researcher's perspective were 
jointly analyzed and combined. Due to 
the high level of agreement between 
researchers, it was determined to write 
the final draft as a blended perspective. 



Findings from Our Combined 
Perspectives 

In this section, each hypothesis 
is presented along with summary data 
that is confirmatory or nonconfirmatory 
for that position. Near the end of this 
section the imexpected findings that 
have resulted from the analysis are 
discussed. 

Hypothesis #1: Learners Who Perceived 
Course Materials as Pertinent to Their 
Wor]^rofssional Situation are More 
Likely to Use Their Knowledge to Solve 
Organizational Probletns in Their 
Workplace 

Nonconfirmatory finding: Dif- 
ferent knowledge uses for different 
persons. During data analysis, it 
became obvious that class members had 
different reasons for being there. Each 
had different expectations for what they 
wanted to learn from the class, and 
dissimilar ideas about how to apply the 
material to their outside lives. In this 
regard, Schon (1987) has stated: 

"when a practitioner sets a 
problem, he [or she] chooses 
and names the things he [or 
she] will notice. ..and selects 
things for attention and 
organizes them guided by an 
appreciation of the situation.... 
Those who hold conflicting 
frames pay attention to 
different facts and make 
different sense of the facts they 
notice." (p.4-5) 

Because different motivational factors 
operate for each individual, it is not 
surprising that class members used the 
information in different ways. Patton 
(1990) stated that "a common activity 
for all learners can result in drastically 
different outcomes for different 
individuals depending on how they 
approached the experience, what their 
unique needs were, and which part of 
the activity they found most 
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stimulating" (p. 98). We believe that this 
was very evident in this group of 
learners. Each came to the class with a 
different agenda depending on what 
they expected. This influenced what 
aspects caught their attention, and what 
they eventually took with them from 
the class. For Learner #1, it was 
self-esteem, communication, the 
cotu-age to make changes in his/her 
own classroom and empowering 
him/herself through doomientation of 
events at the school. For Learner #2, it 
was seeing the perspectives of others 
and trying some new instructional 
approaches in his/her own classroom. 
For Learner #3, it was looking at how 
his/her organizational hierarchy works 
and making fundamental changes in the 
classroom especially dealing with 
changes in the assianptions about how 
knowledge is acquired. For Learner #4, 
it was the cotu-age to make a significant 
change in his/her organization by 
tastifying in a discrimination lawsuit 
and also by extending this to become 
more involved in community affairs. 
For Learner #5, it was seeing how to 
make changes in postsecondary 
institutions across the state in a research 
capacity. And yet, for Learner #6, the 
class was a disappointment because it 
was too "theory oriented" and not 
practical enough. Learner #6 stated: 

"We talked about kinda fluffy, 
iffy kinds of stuff that - you 
know — sounded real idealistic 
and it is good to think about 
those things, but I really didn't 
see a lot of fantastic stuff that 
could be applied back to 
individual work situations. " 



In the early stages of our 
analysis, we observed that some 
learners attempted to make changes in 
organizations. These findinjjs were 
initially viewed as more active use of 
the information. Others appeared to use 
the organizational information to 
facilitate changes in the culture of the 
classrooms where they taught. Upon 
reflection, re-reading transcripts, and 



member-checks with participants, we 
decided that participants woidd not 
agree that their use of acquired 
knowledge would be accurately 
described as passive or active. This led 
us to seek an alternate explanation. As 
we reanalyzed the data in light of the 
different ways people used the 
information, it became dearer why 
some learners chose to make changes in 
the cultxire of their classrooms rather 
than directly attempting to make more 
overt attempts at larger organizational 
changes. 

Tracy: " You come to realize.. in 
your own little domain in your 
classroom, sometimes, you don't 
get that concerned about the big 
picture of how things are operated 
because.. .once that door is closed, 
you kind of feel empowered to do 
what you want to do, and then run 
your class the way that you want 
to run it. " 

We have evidence that learners did use 
course information in ways that best 
suited their personal and professional 
needs and they were empowered to 
take charge of their own learning. As 
John Dewey stated: 

He has to see on his own behalf 
and in his own way the 
relations between means and 
methods employed and results 
achieved. Nobody else can see 
for him, and he can't see just by 
being "told," although the right 
kind of telling may guide his 
seeing and thus help him see 
what he needs to see. (1974, p. 
151) 

Confirmatory fir d inp.: Learners 
take action . The degree to which 
class members empowered themselves 
to use their acquired knowledge varied 
widely. In some cases the learning 
experience was extended into 
individual's working lives. Some of our 
co-learners did take direct action as a 
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resxdt of their experiences in this class. 
Jean reported having a profound 
experience as a resxdt of his/her 
participation. 



Jean: " The president in my school 
has certain ways of doing things, 
another instructor brought a case 
against him, and I was called in to 
testify. " 



Rhonda: " Tell me more about that. 



Jean; "And we testified.. .before a 
lawyer from the attorney general's 
office. And we presented the 
information to a judge. The case 
involved the school [which is] 
thirty years old and has never 
hired a minority administrator. 
Yet, it hired some white 
administrators that only have a 
high school education and we have 
a minority person who has a 
doctorate... This president, we feel 
that he has made a deliberate 
attempt not to hire minorities so 
we brought this case before the 
attorney general. A decision should 
be rendered within the next six 
months. I think being in that class 
made me become a part of that 
because 1 have been on board for at 
least 21 years, but this class really 
inspired me. Like [the instructor] 
was saying in the class, when you 
challenge an organization ... you 
have to be willing to go the 
distance, and you have to know 
that what you're doing is correct, 
and is best for the institution and I 
feel that he inspired me to do that 
from that class." 



Jean was empowered to make 
an important contribution to his/her 
organization because he/she expected 
that efforts made in this context would 
result in desirable outcome(s). This 
learner partidpaled in the legal action 
^ because there is a perceived connection 
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between his/her eiforts and a desirable 
outcome. These expectations also have 
instnunentality because there is the 
potential for favorable outcomes for 
other minority leeimers. Jean believes 
that this will lead to other desii-able 
conditions. 

Rhonda: So you think that some of 
the things we had to think about, 
organizational change, [were] 
instrumental in you taking a role 
in this case? Jean: Yes, it was very 
instrumental in me taking a role in 
that 1 think it is going to be good 
for the community, it's going to be 
good for the people we serve, and 
it's going to be good for the 
minority studt .ts on campus ... its 
going to he good for the overall 
organization. It will bring us in 
line wliere we should have been in 
the past. " 

There were other examples of 
learners; who used the course 
information to make changes in the 
culture of the classrooms where they 
mteract with students every day. After 
much reflection, we have come to 
accept these changes as limited 
evidence of learning transfer. 
Mackenzie reported: 

■ I thought [the instructor's 
teaching] techniqtte was very very 
good. I have started using it in my 
own classroom. It makes you think 
and try to start putting things 
together... It's just a good way of 
teaching long term for long range 
effects. 

When pressed about using the 
course information to help solve larger 
organizational problems beyond the 
door of his/her classroom, Mackenzie 
equivocated. 

"Basically, I've just taken it - like 
I've used it more in class. I do have 
a little more insight about how the 
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organization that I work for... [a 
local school], is set up and things 
that have happened. Basically, I've 
tried to incorporate more in my 
teaching and it seems to be going 
very well, n "Here xve have a case 
where we've [been] asked to do a 
lot of information research and 
what xve think we need to do to 
improve our program, but not 
much is going to come from that. 

Rhonda: "How come - why don't 
you think the administration will 
support it?" 

Mackenzie: "I don't want to say 
[they want to] make us feel good, 
but maybe that's something to do 
to try to gst our input. I think they 
pretty much know what they are 
going to do anyway." 

It is apparent that Mackenzie 
does not have strong expectations with 
regard to his/her ability to influence the 
emerging direction of their 
organization. He/she apparently does 
not perceive a sufficient connection 
between effort and reward to justify 
such expectations. Mackenzie's 
expectation of non-inclusion was not 
isolated. Several other learners reported 
making a contribution to their 
organization by adopting some of the 
instructional methods from this class 
was the only way that they could safely 
make a difference in their organization. 
We have come to believe that the 
degree to which knowledge is activated 
is somehow a function of the learner's 
expected use of that knowledge. 

Hypothesis #2: Learners Who Perceived 
the CEO Simulation as More "Real" Were 
More Likely to Use the Material to Solve 
Organizational Problems Outside of Class 

With regard to this hypothesis, 
the data were neither confirmatory nor 
nonconfirmatory. We observed several 
instances where learners were engaged 



at different levels of situatedness with 
the CEO simulation. Even allowing for 
individual differences, from a more 
generalized perspective, the simulation 
was simultaneously perceived by class 
members as real and not real. 

CEO only partially situated . 
Some learners perceived the biggest 
differences between the simulation and 
the real world to be the level of risk 
involved and the freedom to try new 
things without administrative or public 
backlash. Comments from two learners 
illustrate these points. 

Tracy: " The idea of a group 
making a proposal was very 
realistic in the sense that in 
schools, and in vocational 
education, we are in the process of 
writing proposals for grants to get 
monies for progratns. And for me it 
was probably more applicable than 
actually changing the 
organization. In a simulation, you 
don't have the public outcry, the. 
backlash from the public, the 
administration, or whoever it is 
that you are trying to change. 
With a simulation, you are 
basically just putting it on paper, 
so everything looks nice, and 
everything seems possible. " 

An entry in the instructors field 
notes indicated that in the simulation 
learners could take more risks and were 
not bound by administrative 
constraints. 

/ asked why the groups were so 
extraordinarily motivated. One 
student suggested that it loas 
because groups were free to be 
creative and innovative In fact, it 
was expected. If these projects took 
place in real life, however, there 
would be a great deal less 
innovation due to the politics and 
an organizational structure that is 




self- perpetuating and not oriented 
to educating flexible loorkers. 

Learners were encouraged to 
think about the ideal school situation 
and conditions for optimal learr ing, but 
CEO does not require learners to deal 
with the sometimes harsh realities of 
resistance to change in educational 
organization. 

Although most students 
described therr.selves as engaged with 
and highly motivated by the CEO 
sim\ilation there is further evidence that 
the simulation was perceived mainly as 
an acaderAic exerdse. 

Pat: "[In other classes] we actually 
talked about real life applications 
for things and not so much theory 
about what might he - what could 
he - you know - what theories are 
out there - we talked about real 
stuff what has really worked — we 
were challenged to go out and try 
things and see what would work 
and then come hack and talk ahout 
what worked and didn't work.... I 
didn't get that from this partiailar 
clojs. " 

While it is true that much of the content 
was about research in organizational 
behavior, the class did have a strong 
ethic of interpreting that hterature in 
the context of everyday situations. Pat 
adds that tliis particular apphcation 
was not sufficiently authentic to 
engender strong expectations or 
connections between theoretical 
knowledge and the real hfe "tricks of 
the trade" that he/she expected to 
acquire from this class. In this way, the 
CEO simulation was perceived by our 
co-learners as simultaneously real and 
not real. 

Hypothesis #3: Articulation Insh-uctional 
Practices Enhance the Learner's Use of their 
Acquired Knowledge 



Our third and fourth 
hypotheses were initially based on the 
instructioi\al importance of articulation 
and reflection (Brown et al., 1989). We 
found a chain of evidence to support an 
instructional connection between 
articulation and reflection practices. 
Although one might intuitively know 
that trust is important to group 
learning, we had not fully appreciated 
the extensive role that trust plays in 
enabling individuals and groups to 
construct new knowledge and 
extrapolate meaning from it. We foimd 
that articulation is most effective when 
combined with other instructional 
practices (i.e. reflection). However, the 
chain of evidence was more 
comphcated than we anticipated. 
Articulation instruction involves the 
development of some level of trust as a 
foundation for full disclosure. 

Confirmatory findine: Articu- 
lation in an environment of trust . 
Within the context of our research, 
some level of trust was engendered 
because learners' points of view were 
carefully considered by all members of 
the learning community. Learners were 
asked to articulate relationships 
between theory and real world 
practices through the use of probing 
questions. An entry from Rhonda's field 
notes pointed to the importance of 
articulation as an aspect of higher order 
thinking. 

"J recognized some things that I 
inherently knew hut did not 
formally or officially know until 
today. I think this is hecause of the 
articulation and reflection. A lot of 
times you don't know that you 
know something until you have to 
put it into words and explain it to 
someone else. " 

Tracy talks about articulation 
instructional methods as a way to 
activate knowledge and promote 
alternative ways of viewing an issue. 
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"[the instructor's style of 
questioning] "really stimulated a 
lot of class discussion, and got a lot 
of the students involved, and a lot 
of good verbal exchanges took 
place. And one student would take 
one side of an issue of motivation 
and someone who read the same 
article, would have a different 
perspective.Mnd sot.^t good 
dialogue took place." 

But, this unique kind of articulation 
depended on the development of a 
culture of trust and safety eunong class 
members. 

Mackenzie: "We were encouraged 
to discuss a lot of our ideas and 
thoughts and to ask questions — I 
never once felt that I couldn't ask 
questions or tell an opinion about 
something that about something 
that somebody else said. I felt like 
ive all respected each other and 
there was an atmosphere where 
there was open discussion and we 
could say whatever ive felt. " 

Asking the right question at the right 
time further maximizes opportunities 
for learners to express their points of 
view. In discussing their knowledge, 
learners reveal their conceptions, reflect 
on thorn and to grow intellectually 
through a the literal construction of 
knowledge that is now and meaningful 
to thom (Brooks & Brooks, 1993). 
Teachers' ability to uncover students' 
conceptions is, to a large degree, a 
function of the questions and problems 
posed to students" (p. 65). 

Taylor: The classroom atmosphere 
was relaxed, jovial, and yet at the 
same time, it was also challenging 
because [of] the instructor's 
method of pulling in the theory 
into the disatssion, really caused 
everyone to think. You had to 
really be able to match the textbook 
information and the lecture 



information xvith the kinds of 
things that we zoae doing in the 
groups and in the discussions. " 

Lynn also dted the class, ethic of trust 
that engendered involvem'-nt and 
participation encouraging learners to 
verbalize their acquired knowledge. 

Lynn: "People in that class 
couldn't wait to step in. Some 
would say something and you 'd see 
someone immediately almost jump 
out of their seat to say something. 
And they never felt like they could 
not say anything. In fact, we had 
several that would contradict even 
[the instructor]. And he would say, 
'I'm listening' and he would mean 
it, he would be listening. And I felt 
very comfortable. I didn't always 
agree vnth everything that he said, 
but if I could justify it, he accepted 
it and I appreciated that. And it 
did help the class discussions get 
going, and it made them even 
deeper. " 

There is, however, evidence on 
the other side of the coin to suggest that 
when levels of trust are reduced, 
articulation is also more limited. 

Hypothesis #4: Reflective Instructional 
Practices Enhance the Learner's Active Use 
of Acquired Knowledge 

Again, based on our evidence, 
this hypothesis should be retained in 
some form. However, we have come to 
believe that when articulation and 
reflection are considered separately, the 
instructional power of each technique is 
diminished. Our bolirf is that those 
concepts are most effective when used 
together as instructional tools. This 
insight has led us to reconsider our 
original belief that articulation and 
reflection were independent of each 
other, and could bo expressed as 
separate hypotheses. 




ERIC 



When a foundation is 
established for articulation, new 
knowledge is often socially constructed. 
By hearing the perspectives and 
experiences of others, one often reflects 
on the meaning of learned information 
and its implications for their own 
practice. 

Taylor: Because of what you are 
doing, through the use of those 
higher learning skills, synthesis 
and evaluation, you just can't go 
to a textbook and pull something 
back out and then regurgitate it. 
You're having to take a very 
amorphous kind of a situntion and 
coalesce all these different ideas, 
thoughts and philosophies, and 
beliefs, and pull [them] together 
into something that is sensible and 
is potentially useable. " 

Confirmatory findings: Trust 
and articulation leads to reflected 
meaning . A purpose of this class was to 
encourage learners to question existing 
management practices. Reflective 
instructional methods helped learners 
see others' opinions and viewpoints and 
encouraged them to consider alternate 
views. A few individuals reported 
looking at their organizations 
differently resulting in an increased 
imderstanding of organizational 
practices. By having to create an 
organization, class members put 
themselves in the shoes of the 
administration and considered their 
reasons for doing things and the 
implications of those actions . 

In talking about the classroom 
environment, Mackenzie stated: "The 
environment enhanced [motivation] by 
having the discussions and the 
creativity to challenge other people's 
viewpoints and challenge our own 
viewpoints. " Others shared this 
perspective: 

Jean; "It {the class discussions] 
made you think about the old imy 



that you perceived things and gave 
you some other possibilities of 
looking at situations." 

Taylor spoke of how articulation led to 
his/her reflection on the meaning and 
application of course materials. 

Taylor: The experience that xve had 
in the class was that when one 
student brings up a particular set 
of circumstances.... that mil spark 
a thought in another student, and 
you have a chain reaction that 
occurs. That gives you a really 
vnde spectrum of different 
possibilities.... any time you can 
take a real life situation and apply 
it to an academic point then you 
mil have a good transition, and 
that was the case here. That the 
information that we were receiving 
became meaningful when you 
could relate it to your everyday 
working situations. 

In sujTimary, it has been our 
experience that articulation instruc- 
tional strategies provide many 
opportunities for learners to view their 
acquired knowledge from alternate 
viewpoints. In this context, articulation 
of ideas further enhances reflection on 
the moaning and application of 
information. 

Other Findings That Emerged From 
the Analysis 

As is common in qualitative 
research, several unanticipated themes 
emerged. In this case, these findings 
provide a rich context for deeper 
analysis and understanding of situated 
and collaborative learning. 

Unnecessary competition may 
inhibit trust affectini^ articulation and 
roflpction . Dividing the class into 
groups produced an element of 
perceived competition which served to 
simultaneously enhance and inhibit 
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learning. The competition enhanced 
learning by providing motivation to 
form groups that were cohesive, 
working together to produce a good 
quality project. One learner described 
competition as enhancing the quality of 
their project: 

Jean: "My group was competing 
with the other groups. Because our 
mind set said that we are going to 
deliver the better project. We 
competed as if it were going to he 
cash money, and we also wanted 
quality in the project." 

Jean felt that competition against the 
other work groups added to the realism 
of the project. But, the negative side of 
competition reared its ugly head 
towards the end of the quarter resulting 
in limited sharing of ideas and 
protected "turf." Another learner 
described the perceived competition 
this way: 

Taylor: "Well, there's always that 
element of competition [both 
laugh] and you know, its one of 
those things where ... you go up to 
where another group is working 
and you see -that they have five 
more pieces of paper than you have 
and you say Oh, my God! What 
are they doing?" 

Perceived competition inhibited 
the benefit of gaining different 
perspectives from others' viewpoints 
and the sharing of information. Another 
way that competition inhibited the 
learning process was that work groups 
were not open to new information near 
the end of the quarter. Tracy explained 
that: 

"/ wanted to work on the 
simulation. We got involved.. .in 
the project and applying some of 
the things that we learned in class, 
about how to change 
organizations, and that was more 



important than just getting new 
information and new material... 
and to he honest, I could have cared 
less about discussing new material 



The element of competition also 
shows support for motivation coming 
from within the groups rather than 
from the instructor, thus providing a 
potential support for self- 
empowerment. In this case the 
instructor had less power over 
individuals than did group members. 
The motivation for producing a good 
project came from the other group 
members rather than from the grade 
they would receive from the instructor. 
These conditions contributed to the 
perceived competition while increasing 
initial tension among learners . 

Initial tension resulting from 
the ambiguity of the CEO simulation . 
From the mid-course evaluation, 50% of 
the comments regarding suggestion for 
improvement identified wanting more 
structure or guidelines for the project. 
At the end of the course, however, 
learners better understood the role of 
ambiguity. Taylor described some of 
the tension he/she felt about the 
project, but also describes why it was 
necessary. 

"/ think the ambiguity of the 
project, has its] pluses and cons. 
The cons first, 1 zoould say thqt 
because it is so ambiguous that you 
have an anxiety level that goes 
with this. It takes you out of the 
mainstream of your educational 
format that you are use to 
following which is basically 
listening to an instructor provide 
information and then you 
regurgitate that. This is a quantum 
leap from that. So there is a 
discomfort factor when you move 
away from that. TIte pro, of course, 
is that, in real life, you have the 
kinds of situations that we've 
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in real life a lot of work that you do 
is ambiguous. And I find that in 
my work every day. We'll receive 
direction from a finding body or 
from some of our clientele and it is 
incomplete information and we 
have to make decisions on how we 
use that information. So in terms 
of gaining valuable insight in real 
world situations, I think that class 
structure was very helpful and 
very positive. 

Schon (1987) agrees that "problems of 
real-world practice do not present 
themselves to practitioners as 
weU-fonned structtires. Indeed, they 
tend not to present themselves as 
problems at all but as messy, 
indeterminate situations" (p. 4). 
However, the ambiguity of the project, 
did provide an environment where 
reflective thinking could occur. 
"Reflective thinking is called for when 
there is awareness of a real problem or 
when there is uncertainty about a 
solution. Reflective judgments are 
based on the evaluation and integration 
of existing data and theory into a 
solution about the problem at hand" 
(King & Kitchener, 1994, p. 8). The 
ambiguity or ill-structured nature of the 
simulation promoted reflection as did 
the articulation instructional methods. 
But, learners initially experienced some 
tension with the instructional methods 
as weU. 

Non-Confirmatory thomc: Cog- 
nitive apprenticeship methods are new . 
There is some evidence that at first, 
articulation was difficult as wore the 
alternate forms of instructional 
sequence (i.e., global before local). 

Taylor: "/ would say that the only 
way the style [artiailation 
instructional methods] inhibits is 
that you can have instances of 
mentally blocking when you go 
from the general to the specific. It's 
easy to discuss the general because 



experiences to make a comparison 
to the material in the text and the 
presentation to your own life's 
experience, and when you go from 
the general to the specific, then 
sometimes, you have a tendency, 
unless you run hack to the text to 
forget exactly what the specifics 
tend to he." 

Taylor's comment illustrates why 
articulation may be difficult and 
explains some of the uncomfortable 
silences that occurred the first few 
weeks of class. The comfort level 
increased and learners became more 
relaxed as time progressed. 

Pat; " There were times when 
during the discussion things would 
get kind of tense because we 
weren't sure exactly what answers 
[the instructor] was looking for. 
But afier awhile, we just learned 
that we just needed to be prepared 
and it got more relaxed as the 
vxeks went along. " 

As the learners became more relaxed 
with the new instructional methods, 
articulation became a way of activating 
knowledge. 

Lynn; "/ found [the instructional 
methods were very different from 
what I was used [to and] I was 
expecting...! said, 'I like this 
because I'm listening and I'm 
hearing what is going on and 
that's what I came for. I wanted 
something that I could expand. So, 
I found that the instructional 
method was great-it suited me. " 

Rhonda; Tell me what you mean 
by expand. 

Lynn; "[Vie instructor loould ask 
[a question and} he would never 
tell me a direct answer and 



xvish he would tell me the answer. ' 
But, he would make me think...let 
me reason what the answer would 
be... that's what I meant by 
expand. He made me think and 
that was very good." 

The tradition of articulating our 
acquired knowledge became more 
comfortable with the passage of time. 
But, we later realized that the real 
foimdation for the articulation and 
reflection instructional methods was 
mutual trust. Before learners would 
openly articulate opinions (which 
promotes seeing others' perspectives), a 
certain level of trust had to be present. 

Implications For The Practice of 
Situated Leartiin^Teaching 

In this section we will synthesize and 
report the lessons we leamod in 
conducting this research. Consistent 
with an analytic induction strategy, we 
reformulated our original hypotheses to 
better explain the results obtained. 
These statements also construct a 
platform for our future research. 
Following each statement of 
reconstituted hypotheses, each of the 
major themes that have influenced their 
development are discussed. 

Reformulated Hypothesis #1: When 
unnecessary competition between groups is 
Perceived it may serve to inhibit 
communication, and Possibly restrict the 
learning connection behoeen articulation, 
reflected meaning and con: 'ructed 
knowledge. 

Perceived competition. Com- 
petition did play a negative role by 
inhibiting communication between CEO 
work groups. However, there is 
evidence to suggest that it 
accomplished a positive function within 
Q the groups. Competilion helped some 

ERIC groups become more cohesive and 
mwuit.imiij enhanced motivation for producing 
high quality projcrls. However, 



demonstrate this as a xuviversal 
phenomenon within all groups. This 
conflicting finding, that competition 
enhanced some processes while 
inhibitirig others, made our analysis 
more perplexing because it seemed so 
interconnected with motivation and 
trust. It was difficult to understand the 
role competition played in our research 
until we realized how our different 
perspectives and roles as instructor and 
student influenced our interpretations. 
Until that point, we both recognized 
competition was there, but placed 
different emphasis on it. Competition, 
from a student perspective, was a very 
strong theme that has been present in 
schooling fi"om early experiences until 
the present. In an instructor role, it was 
a background theme, due to the 
expectation and desire that learners 
would cooperate rather than compete. 
The instructional implications are that 
competition may be used to enhance the 
reality or situatedncss of an activity, 
and to form cohesive work groups. It is 
naive to believe that competition in a 
school setting will be eliminated just 
because the instructor desires it. 
Learners' past socialization experiences 
are too strong to reverse in 10 weeks. 
Thus, competition should be expected 
and used in a positive manner. Our 
only hope is that repeated exposure to 
cooperative learning environments 
may, over time, enable learners to 
engage in collaborative learning in a 
less competitive surroundings. 

Reformulated Hypothesis #2: When 
learners experience contextualized learning 
situated expectancies" are present within 
each individual Under the right conditions, 
these expectancies can lead to 
self-empowered learners potentially 
resulting in more active use of constructed 
and/or transferred knowledge. 

Relationship of Situation and 
Learner Expectations . One of our 
original hypotheses was based on the 
assumption that realism and pertinence 
would lead to active use of course 



learner's work place. After conducting 
this rese.arch, we realize that it was 
quite nai've to assume that direct 
learning L-ansfer would occur as a 
direct result of a dass setting that was 
only semi-situated. Although several 
learners provided evidence of using the 
information, its use was most often 
determined by each individual's 
expectations for that knowledge. What 
emerged for us was the importance of 
understanding how the expectations of 
learners dictate how they choose to 
interact with and learn within their 
environment. 

In futxire research we believe 
that it will be productive to consider the 
expectancies of each learner with 
respect to their perception of the 
realism of the learning environment. 
Vroom's (1965) work on expectancy 
theory of motivation is a potential 
foxmdation for an individual's 
interpretation of a learning situation. 
This approach has several theoretical 
appeals. First, expectancy theory is 
based on how an individual interprets a 
particular setting and evaluates its 
potential for obtaining a successful 
result. In this context, the determination 
of success is made by each learner 
based on the degree to which their 
expectations are achieved. This concept 
is consistent with Lave's concept of 
situated learning where an individual 
acquires knowledge according to their 
own way(s) of knowing and their 
interaction with the culture of the 
Icanung place. Expectancy theory is 
further directed by the valance, or 
strength of a particular expectation. The 
stronger the valance, the more likely an 
individual is to be motivated about 
learning. 

Situated expectations arc 
potentially transitory and anxiety 
producing . Teachers interested in 
facilitating this type of learning, arc 
encouraged to think of loamor 
c cctations as potentially transitory. 
The expectations of our co-lcamcrs was 
different as the quarter progressed. 



Mackenzie described the how his/her 
expectations changed. 

"At first, it was more like a project 
for a class. Then as we got into it, 
we started making it more personal 
and it became a project more like it 
would be a real project. We were 
meeting deadlines, we were going 
back and doing a lot of revisions, 
and 1 believe it changed from a 
view of just a project for a paper 
for a grade, [to] a real project. " 

Others suggested that as time grew 
short at the end of the quarter, they 
began to view the simulation as a 
project to be completed. At that time, 
learners' readiness for new ideas and 
concepts was severely restricted. 
Learners exhibited signs of stress at the 
beginning and end of class. Students 
who had never participated in this type 
of dass were unsure of how to learn in 
this type of environment-what do I 
have to do to get an A? At this point, 
their trust was not yet suffidently 
developed. As time went on, however, 
they began to develop trust in their 
co-leamers. As trust emerged, learners 
empowered themselves based on their 
new expectations. During the later 
stages of the quarter, time factors began 
to once again reshape learner 
expectations. Several reported that the 
simulation became a project to bo 
manage 1. At these stages, learning was 
also inhibited and anxiety again 
resurfaced. For us, this project 
illustrated the importance of structuring 
educational experiences to allow trust 
to emerge as a culture of the class. 

Teaching/loamfng stratogips for 
activating knowledge . While Detterman 
(1993) argues that learning transfer is 
truly a rare occurrence, these results 
suggest that learning can be activated 
and made, at least to some degree, 
useful in the lives of learners. If we 
accept Dellerman's definition of 
transfer, (the degree to which a 
behavior will be repealed in a new 



situation) the results of this research 
would suggest that some level of 
learning transfer has been obtained. 

Wc believe that these results 
were obtained partially because we 
employed teaching strategies that 
encourage active use of knowledge. 
Elements of cognitive apprenticeship 
are similar to mechanisms of learning 
transfer as described by Sternberg, and 
Frensch's (1994). We believe that these 
perspectives formulate a solid 
theoretical foundation for cognitive 
apprenticeship teaching/learning. 
When these techniques arp employed in 
an environment of trust, articulation, 
and reflection, learned information is 
much more likely to be active and 
applied when s^jvilar situations are 
encountered. 

Reformulated Hypothesis #3: When 
cooperating learners cultivate an 
atmosphere of trust and safety, individuals 
often empower themselves. Such 
empowerment can enable articulation of 
newly constructed knowledge therefore 
promoting "reflected meaning." 

Connections: Trust-Articula- 
tion- Reflection. It appears to us that 
learners learn best when they are 
encouraged to talk about their newly 
acquired knowledge and then reflect on 
its meaning to their personal situations. 
Arti'odation and reflection strategies 
are maximized in a culture where some 
level of trust among co-leamers can be 
established. 

Articulation practices engender 
reflected meaning of information. When 
co-leamers are encouraged to verbally 
make connections between theory and 
application, the first steps may be taken 
that will lead to making acquired 
knowledge more active. These practices 
are supported in theory by Lave and 
Wenger (1989) assertion that knowledge 
is socially constructed. In this way 
learners are more directly connected to 
the information. Bransford and Vye 



(1989) assert that these connections are 
motivating. Our research lends strong 
evidence with regard to learner 
motivation and reflected meaning 
founded on alternative perspectives. 

Future research: Connection between 
reflected meaning and active 
knowledge. 

Creating a climate of trust 
where articulation and reflection is 
allowed to resonate is often a difficult 
task for college professors. Likewise it 
can be very difficult for some learners 
to achieve sufficient trust in an 
academic environment to maximize this 
teaching and learning paradigm. When 
learners and teachers empower 
themselves to view their common roles 
as scholars, the teaching/ learning task 
can be moved beyond the traditional 
"power to the teacher" position. One 
instructional technique for encoxiraging 
this transition of power is fostered 
when instructors learn to listen to their 
co-leamers in a atmosphere of mutual 
respect and thoughtful consideration of 
the leamer's point of view. 

In summary, this research 
clearly describes a group of highly 
motivated leamers. The motivation 
occurred when individuals empowered 
themselves. They gave themselves 
permission to become assertive 
leamers. This motivation would seem 
to come from several sources including 
relatively secure work groups, and the 
classes' strong ethic for openness and 
exchange of ideas. These aspects of our 
class culture were not gifts received 
from the professor. These rights 
naturally belong to every individual in 
a democratic society. Yet, that freedom, 
when blended with the expectation of 
academic excellence can encourage 
leamers to assume responsibility for 
their own leaming. 

The ihemc of trust is a melody 
that played continuously throughout 
thus research. When these leamers 
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exercised their natural right to pursue 
knowledge, they also came to respect 
these rights in others. In this way, 
learners empowered themselves to the 
extent that they took more social risks. 
As a result, when expectancies were 
well matched with the learning 
situation, and a sufficient level of trust 



was achieved, a solid foundation for 
active knowledge was realized. 
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Objectives: 

Since 1987, the Southern 
Regional Education Board-Vocational 
Education Consortium has undertaken 
an extensive effort to improve 
instruction that students enrolled in 
high school vocational programs 
receive. The overall goal of the 
Consortium is to advance, apply, and 
evaluate instructional approaches used 
by both vocational and academic 
teachers that will improve student 
competencies, particularly work-related 
academic competencies. By 1993, the 
consortium included 19 states with 
more than 55 pilot sites involved in the 
delivery of vocational education at the 
secondary level. A variety of methods 
for evaluating the outcomes of the 
instructional intervention strategies 
tried at the pilot sites were used. They 
included administering the National 
Assessment of Educational Progress 
tests, assembling transcript data, 
conducting follow-up studies, 
surveying and interviewing teachers 
and administrators, and compiling 
classroom observation data. For five 
years, 1989 through 1993, classroom 
observations at the 3 Virginia sites were 
compleivid in classes of vocational and 
academic teachers. 

The purpose of the observations 
was to provide insight into the 



instructional experiences of the 
students. For the observations, 
frequency of occurrence of events were 
recorded with basic academic skills 
categorized as being taught at the 
"simple" or "complex level" and being 
taught for the purpose of "lean\ing 
concepts" or for "application and 
transfer." The objectives for completing 
the observations included: 

1. To determine the nature of 
instruction students receive in the 
basic academic skills of 
mathematics, reading, science, 
speaking, and writing; 

2. To compare emphasis given to 
these basic academic skills in 
vocational and academic classes. 

Perspectives: 

As Weber, Puleo, Kurth, Fisch, 
and Schaffner (1988) stated, "The 
current press for strengthening 
components in vocational programs can 
be traced to major changes, both in the 
nation's competitive posture and in the 
work place itself, which occurred in the 
early 1980s (p. 130). They note that 
these changes have led to increased 
interest in the appropriateness of our 
educational system which led to a 
number of reports on the "rights" and 
"wrongs" of it and how to achieve 
excellence in it. As part of the 
excellence movement, the suggestions 
offered generally were "more academic 
rigor" for all students. Yet the authors 
of The Unfinished Agenda (1984) 
questioned the assumption "...that more 
academics, which may be the best 
preparation for college, is also the best 
preparation for life" (p. 1). The 
Secretary's Commission on Achieving 
Necessary Skills report, commonly 
referred to as the SCANS report (What 
Work Requires..., 1991), clearly 
reinforces the incorrectness of the 
assumption. The report states that 
work place know-how skills, ones 
effective workers need, are much 
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broader than those learned through 
instruction focusing solely on 
academics. 

Daggett (1984) argued that any 
dramatic improvements in the 
preparation of students, especially 
those who are not college bound, may 
require major changes in what is taught, 
when it is taught, and how it is taught, 
not simply increases in academic course 
requirements and higher test scores. 
From a study that included 
observations of instruction in 649 
vocatioi\al and 244 academic 
classrooms completed by Weber, et al. 
(1988) the investigators concluded that 
vocational classrooms appear to 
provide frequent and varied 
opportunities for strengthening 
students' basic and higher-order skills, 
but teachers and students do not appear 
to capitalize on these opportunities. 
Thus, a need exists to document more 
fully just what and how students in 
vocational and academic classrooms are 
taught in high school settings. 

Reseaxch Methods and Data Sources: 

At the 3 Virgixua sites, 
observations of instruction were 
completed in the classes of both 
vocational and academic teachers in the 
Spring of 1989, 1990, 1991, 1992, and 
1993 by teams of trained observers. A 
total of 727 classes with more than 
11,500 students in attendance were 
observed. For each class observed, 4 
snapshots, each consisting of 1 to 4 
episodes, were recorded. A snapshot 
represents a point-in-time while the 
episodes explain instructional "process" 
activities which occur over time and 
detail the content, depth, and 
complexity of the instruction taking 
place within each snapshot. In 
recording episodes within snapshots, 
the episodes involving the largest 
number of students were recorded first 
then the second largest number, and so 
on. In 1989, interrater reliability was 
established for the observation 
Q procedures. When observers recorded 
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information for the same episode, 
extent of agr^jment ranged form 65.6% 
to 100%, with agreement of observation 
data recorded lower than 75% for only 
3 of the 23 variables. 

Procedures for recording the 
data were adapted from those used by 
Weber, et al. (1988). Major changes 
from the procedures they used were 
that more iiiformation about the 
instruction in basic academic 
competencies was recorded and some 
items of iiiformation about classroom 
detail were eliminated. Further, the 
procedures for recording the data were 
adapted for use of op-scan sheets to 
facilitate data entry and analysis. As 
with the Weber, et al. study, episodes 
served as bases for the analyses. 

One-way analyses of variance 
procedures were used to determine 
differences in the variables recorded 
between vocational and academic 
classes. In addition, one-way ANOVAs 
were used to examine differences in 
variables for classes in eight 
instructional areas as follows: English, 
mathematics, social studies, science, 
agriculture and trade and industrial, 
business and marketing, home 
economics, and technology education. 
Chi square outcomes indicated that 
activities in the small number of 
agriculture classes were similar to those 
in the trade and industrial classes for 
the variables recorded. Thus, outcomes 
for the two vocational areas were 
combined. The average niunbcr of 
instructional episodes for the vocational 
classes was greater than the academic 
classes, 7.8 versus 6.0. This greater 
number of episodes does not 
necessarily mean, however, that more 
instruction was taking place in the 
vocational classes. Rather it indicates 
that students were involved in a greater 
variety of activities. Thus, the ANOVA 
calculations were based on percentage 
of episodes per class documented for a 
given activity. Studenl-Ncwman-Keuls 
procedures were used to determine 



means that were significantly different 
from one another. 

Results: 

ANOVA outcomes comparing 
instructional emphases in the basic 



academic skills of mathematics, 
reading, science, speaking, and writing 
in the various vocational and academic 
classes for selected variables follow. 



Variable 


P>F 


Mathematic-s skills used at complex level 


.0001 


Purpose of mathematics was for application and transfer 


.0001 


No mathennatics skills being used 


.0001 


Reading skills used at the complex level 


.0237 


Purpose of reading was for application and transfer 


.0001 


No reading skills being used 


.0001 


Science skills used at the complex level 


.0001 


Purpose of science use was for application and transfer 


.0001+ 


No science skills being used 


.0001 


Speaking skills used extensively to present information 


.0001 


Purpose of speaking was for application and transfer 


.0642 


No speaking skills being used 


.0192 


Writing skills used at the complex level 


.0001 


Purpose of writing was for application and transfer 


.0452 


No writing skills being used 


.0001 
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Instruction in these selected 
variables, as with all of the variables 
related to the basic academic skills, is 
generally different across various 
classes. As shown in Table 1, for 
example, complex math was most likely 
to be observed in mathematics classes 
(44% of the instructional episodes), 
followed by technology education 
classes (27% of the episodes). For all 
oth2r classes, the percentage of complex 
math episodes ranged form 1% in home 
economics classes to 9% in business and 
science classes. As for purpose, 
application and transfer was most likely 
to be the purpose for math instruction 
in technology education (55% of the 
math episodes with purpose identified) 
and agriculture/ trade and industrial 
education (54% of the math episodes 
with purpose identified). These were 



followed by business classes (41% of the 
math episodes with purpose identified) 
devoted to application and transfer 
and, then, mathematics classes (34% of 
the episodes with purpose identified) 
devoted to application and transfer. 

Table 2 includes ANOVA 
outcomes for reading, which was the 
most frequently observed of the basic 
skills. Students in agriculture and trade 
and industrial classes and in the 
technology education classes were least 
likely to be reading at the simple level. 
For reading at this level, the percentage 
of episodes for these classes was 28% 
and 29%, respectively. Means for 
reading at the complex level were not 
significantly different for any of the 
eight different types of classes. The 
percent.iges ranged from 11% in the 



social studies to 29% in the technology 
education dasces. 

Perhaps most interesting, are 
instances when the basic academic skills 
were not being used. For example, 
math was not being used in vocational 
class instructional episodes as follows: 
home economics, 85%; 

agriculture/ trade and industrial 
education, 64%; business, 64%; and 
technology education 51%. Outcomes 
for science episodes are even more 
striking. Science, as shown in Table 3, 
was not used in vocational class 
instructional episodes as follows: 
business, 97%; home economics, 85%; 
technology education, 75%; and 
agriculture/ trade and industrial, 57%. 

Tables 4 and 5 provide 
outcomes for speaking and writing 
skills. Although speaking occurred in 
roughly half of the episodes, speaking 
extensively or for purposes of 
presenting information, the complex 
level, occurred a low of 1% in the 
agriculture and trade and industrial 
classes and a high of only 9% in the 
social studies classes. Writing occurred 
least often in the agriculture and trade 
and industrial education classes, 19% of 
episodes at the simple level and 3% at 
the complex level. It occurred most 
often in the mathematics, science, and 
English classes, 51%, 51%, and 50%. 
However, in the mathematics and 
science classes only 6% of the writing 
episodes were at the complex level; 
while in the English classes, 16% were 
at the complex level. 



Conclusions and Implications: 

This study builds on previous 
research and provides insight as to the 
extent that the high school students 
experience instruction in the basic 
academic skills of mathematics, 
reading, science, speaking, and writing 
in their classes. Further, it details 
whether in-class use of these skills is 
provided at the "simple" or "complex" 
level and whether the purpose of use 
was for "application and transfer." The 
outcomes document that both 
vocational and academic teachers tend 
to teach these skills at the "simple" 
rather than the "complex" level. 
Further, student use of science in all 
classes, except thos>3 specifically titled 
science, is minimal. Thus, the outcomes 
can serve to direct professional 
development of practicing teachers. 
They indicate that teachers need to 
learn ways to integrate the use of these 
basic skills more effectively into their 
instruction and to emphasize the use of 
the skills at more complex levels. 

This limited discussion related 
to interpreting outcomes can only touch 
the surface as far as implications of the 
study are concerned. The data collected 
provide a wealth of information about 
the type and quality of instruction 
students at the three pilot-site schools 
received in the vocational and academic 
classes. The procedures developed for 
completing the observations have 
proven to be manageable and the data 
collected usable. Careful training of the 
observers was critical to the study. 
Outcomes of it reveal the current nature 
of classroom instruction related to basic 
academic skills and provide a basis 
from which to implomonl change 
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Table 1 

Analyses of Variance Outcomes for Mathematics Skills 



Nature of Episodes/ Type of Class 


n^ 


Mean 


Mathematics Used at Simple Level 






Agriculture/Trade 


105 


.23 BO 


Business/Marketing 


92 


.26 B 


English 


149 


.01 C 


Home Economics 


37 


.14 BC 


Mathematics 


122 


.49 A 


Science 


79 


.09 C 


Social Studies 


39 


.00 C 


Technology 


42 


.22 B 


Mathematics Used at Complex Level 






Agriculture/Trade 


105 


.13 C 


Business/Marketing 


92 


.09 C 


English 


149 


.01 C 


Home Economics 


37 


.01 C 


Mathematics 


122 


.44 A 


Science 


79 


.09 C 


Social Studies 


39 


.02 C 


Technology 


42 


.27 B 


No Mathematics Used 






AgricultureATrade 


105 


.64 C 


Business/Marketing 


92 


.64 C 


English 


149 


.98 A 


Home Economics 


37 


.85 B 


Mathematics 


122 


.07 E 


Science 


79 


.81 B 


Social Studies 


39 


.98 A 


Technology 


42 


.51 D 


Purpose was Application and Transfer 






Agriculturen'rade 


51 


.54 A 


Business/Marketing 


66 


.41 AB 


English 


88 


.04 C 


Home Economics 


20 


.19BC 


Mathematics 


75 ^ 


.34 AB 


Science 


42 


.18BC 


Social Studies 


20 


.05 C 


Technology 


27 


.55 A 



^Number of classes 

^Mcans with same letters arc not significantly 



df 

7,657 



F value 
27.9 



P>F 
.0001 



7,657 



28.2 



.0001 



7,657 



104.7 



.0001 



7,381 



13.1 



.0001 



different 



106 



lid 



Table 2 



Analyses of Variance Outcomes for Reading Skills 



Nature of Episodes/Type of Class 


na 


Mean 


df 


F value P>F 


Reading Used at Simple Level 




.28 B^ 


7, 656 


8 0 0001 


Agriculture/Trade 


104 






Business/Marketing 


92 


.57 A 






English 


149 


.44 AB 






Home Economics 


37 


.53 A 






Mathematics 


122 


.59 A 






Science 


79 


.44 AB 






Social Studies 


39 


.56 A 






Technology 


42 


.29 B 






Reading Used at Complex Level 






7, 656 


.2.3 .0237 


Agriculture/Trade 


104 


.15 A 






Business/Marketing 


92 


.25 A 






English 


149 


.25 A 






Home Economics 


37 


.12 A 






Mathematics 


122 


.26 A 






Science 


79 


.22 A 






Social Studies 


39 


.11 A 






Technology 


42 


.29 A 






No Reading Used 






7, 656 


15.1 .0001 


Agricultiu-e/Trade 


104 


.56 A 






Business/Marketing 


92 


.18C 






English 


149 


.31 B 






Home Economics 


37 


.35 B 






Mathematics 


122 


.15 C 






Science 


79 


.34 B 






Social Studies 


39 


.32 B 






Technology 


42 


.42 B 






Purpose was Application and 






7, 384 


4.6 .0001 


Transfer 








Agriculture/Trade 


51 


.84 A 






Business/Marketing 


67 


.80 AB 






English 


89 


.64 AB 






Home Economics 


20 


.86 A 






Mathematics 


75 


.54 B 






Science 


42 


.56 B 






Social Studies 


20 


.60 AB 






Technology 


28 


.79 AB 







^Number of classes 
^'Mcans with same letters are not significantly different 




Table 3 

Analyses of Variance Outcomes for Science Skills 



Nature of Episodes/Type of Class 


na 


Mean 


df 


F value P>F 


Science Used at Simple Level 






7, 654 


48.2 .0001 


Agriculture/Trade 


105 


.29 






Business/Marketing 


91 


.03 C 






English 


149 


.02 C 






Home Economics 


37 


.14 C 






Mathematics 


121 


.03 C 






Science 


79 


.59 A 






Social Studies 


39 


.03 C 






Technology 


42 


.14 C 






Science Used at Complex Level 






7, 654 


23.6 .0001 


Agriculture/Trade 


105 


.14B 






Business/Marketing 


91 


.00 C 






English 


149 


.01 C 






Home Economics 


37 


.01 C 






Mathematics 


121 


.02 C 






Science 


79 


.34 A 






Social Studies 


39 


.00 C 






Technology 


41 


.11 EC 






No Science Used 






7, 654 


119.4 .0001 


Agriculture/Trade 


105 


.57 C 






Busi ness/Marketing 


91 


.97 A 






English 


149 


.97 A 






Home Economics 


37 


.85 A 






Mathematics 


121 


.96 A 






Science 


79 


.08 D 






Social Studies 


39 


.97 A 






Technology 


41 


.75 B 






Purpose was Application and Transfer 






7, 169 


19.8 .0001 


Agriculture/Trade 


56 


.92 A 


Business/Marketing 


5 


.60 AB 






English 


10 


.63 AB 






Home Economics 


9 


.89 A 






Mathematics 


9 


.42 AB 






Science 


75 


.22 B 






Social Studies 


1 


1.00 A 






. Technology 


12 


.73 AB 






^Number of classes 

^eans with same letters are not significantly different 
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Table 4 

Analyses of Variance Outcomes for Speaking Skills 



Nature of Episodes/ Type of Class 


r.a 
n" 


Mean 


AC 

Of 


F value P>F 


Speaking Used at Simple Level 




.56 A^ 


7, 657 


2.1 .0414 


Agriculture/Trade 


105 






Business/Marketing 


92 


.43 A 






English 


149 


.48 A 






Home Economics 


37 


.47 A 






Mathematics 


122 


.55 A 






Science 


79 


.58 A 






Social Studies 


39 


.53 A 






1 ecnnoiogy 


42 


.47 A 






Speaking Used at Complex Level 






7, 657 


.6.7 .0001 


Agriculture/Trade 


105 


.01 B 






Business/Marketing 


92 


.03 B 






English 


149 


.13 A 






Home Economics 


37 


.01 B 








iti. 


Mi O 






Science 


79 


.04 B 






Social Studies 


39 


.09 AB 






Technology 


42 


.06 B 






No Speaking Used 






1,651 


2.4 .0192 


Agriculture/Trade 


105 


.42 A 






Business/Marketing 


92 


.54 A 






English 


149 


.39 A 






Home Economics 


37 


.52 A 






Mathematics 


122 


.42 A 






Science 


79 


.38 A 






Social Studies 


39 


.38 A 






Technology 


42 


.47 A 






Purpose was Application and Transfer 






7. 238 


1.9 .0642 


Agriculture/Trade 


44 


1.00 A 






Business/Marketing 


28 


.90 A 






English 


65 


.84 A 






Home Economics 


11 


.91 A 






Mathematics 


40 


.91 A 






Science 


25 


.97 A 






Social Studies 


16 


1.00 A 






Technology 


17 


.93 A 







^Number of classes 



^Mcans with same letters arc not significantly difTcrcnt 
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Table 5 

Analyses of Variance Outcomes for Writing Skills 



Nature of Episodes/Type of Class 


n^ 


Mean 


df 


F value r>F 


\d*itin<v TTcpd at j^lmn!c» T ^vpI 






7 <s/; 

/, OJO 




ACTicuItureATrade 


ins 


1 q Rb 

. 1 7 IJ 






Business/Kfarketin? 


97 










140 


\i. AT? 






Home Fcnnnmif*<; 


J 1 


\1 A 






Mathematics 




A 






Science 


79 


A 






Social Studies 


39 


39 A 






Technology 


42 


91 R 






\^ritinf TT«pd at fnmnlPT T .^^vp] 








J.4 .0001 


AgricultureA'rade 










Business/Marketing 


92 


OS R 






English 


149 








Home T^cnnnmif^^ 


17 

J I 








Kfathemntic^ 




.UO D 






Science 


79 


n/^ R 






Social Studies 


39 


V\« R 






Technology 


41 


.09 AB 






No Writing Used 






7, 656 


8.0 .0001 


Agriculture/Trade 


105 


.78 A 






Business/Marketing 


91 


.52 C 






English 


149 


.50 C 






Home Economics 


37 


.62 BC 






Mathematics 


121 


.49 C 






Science 


79 


.49 C 






Social Studies 


39 


.55 BC 






Technology 


41 


.70 AB 






Purpose was Application and 






7,219 


2.1 .0452 


Transfer 










Agriculture/Trade 


28 


.86 A 






Business/Marketing 


40 


.91 A 






English 


66 


.74 A 






Home Economics 


11 


1.00 A 






Mathematics 


38 


.89 A 






Science 


24 


.79 A 






Social Studies 


8 


1.00 A 






Technology 


12 


.98 A 







^Number of classes 
^Means with same letters are not significantly different 
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The study focuses on a 
contemporary educational issue, the 
integration of vocational and academic 
education through technology 
preparation programs as defined by the 
recent Carl Perkins legislation. Gender, 
ethnicity and student grade point 
average are areas of particular interest 
in this research. The data were 
identified during the evaluation 
component of a New York State Perkins 
funded project in Agricultural Science 
and Technology. This evaluation 
research was designed to provide 
formative assessment that could 
enhance curriculum development, 
guidance and career counseling and 
educational reform during the 
developmental phases of the stale 
initiative. Related literature provided a 
theoretical and conceptual base for the 
study. 

According to the literature, 
home environment is related to 
students' achievement in school. The 
home is as a place where students study 
and receive parental encouragement . 
Research on the home environment has 
historically focused on socio economic 
status as represented by parental 
education, income level, or occupation 
(Kellaghan, Sloanc, Alvarez and Bloom, 
1993, Bloom 1988). These studies have 
emphasized the affect of socioeconomic 
status on school learning as represented 
by student grade point average, teacher 



ratings or performance on standardized 
tests. 

Parental attitudes and interests 
also affects school learning. 
Marjoribanks (1976) and Bloom (1988) 
found that the perceived role of 
education has i greater affect on 
student learning than socio economic 
class. In other studies, the role of 
language ability and the use of complex 
forms of thought and language is 
associated with academic ability in 
children (Gordon, 1973; Bernstein, 
1975). Factors such as these frequently 
differs across class and ethnic 
boundaries. 

Similarly, the presence of 
educational materials such as books, 
dictionaries, and encyclopedias 
consistently relates to school interest 
and achievement (Applebee, Langer 
and Muliis, 1989, Bloom, 1988; Morrow, 
1983). New technologies such as 
television and computers are also 
entering households at a rapid pace and 
have been shown to have varying 
affects on learning (Ridley-Johnson, 
Cooper, Chance, 1982; Kellaghan et al, 
1993). Patton, Stinard and Routh (1983) 
examined the study habits of fifth 
through ninth grade students and 
determined that television and radios 
were often used as 'background noise' 
during study of mathematics in the 
home environment. Quiet space was 
necessary for reading comprehension. 
The availability of "quiet space" is a 
crucial component of a supportive 
home environment (Bloom, 1988; 
Kellaghan et al, 1993). The avaUability 
of educational materials and 
appropriate study environments may 
differ as a function of ethnic 
background (Soto, 1989). 

Characteristics of the home 
environmeiil have been categorized by 
Bloom (1981) as 'academic {Guidance 
support" that is crucial to student 
learning. However, models that 
describe the relationship of academic 
support to grade point average, gender 
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and ethnic background of students need 
to be developed. Investigations of this 
type can be strengthened by a strong 
conceptual framework. 

Social and cognitive learning 
theories (Novak, 1977; Ausubel, 1968; 
Vygotsky, 1%2; Bandura, 1986) as well 
as developmental theories from an 
ecological perspective such as that of 
Bronfenbrenner (1979) provide a 
framework to investigate the role of the 
home envirorunent in school learning. 
These theorists share a constructi\'ist 
perspective with respect to curriculum 
development which supports and 
expands traditional theories of 
experiential education as described by 
Dewey and contemporary researchers. 
Knowledge construction is viewed as 
being a direct result of experience. 
Leaniing is therefore related to 
previous experiences and 

understandings. Additionally, since 
learning is related to a variety of 
academic, social and personal 
experiences, these theories may help 
explaiii the role of the home 
environment in school learning. In 
particular, Vygotsky's theories of 
language development as the primary 
vehicle for social and cognitive learning 
supports the role of language ability 
and home language in school learning. 
Framing the study in cognitive 
psychology adds to the richness of the 
investigation and provides a base for 
implementing findings and conclusion 
in a contemporary teaching and 
learning model 

Objectives 

The purpose of this study was 
to develop an understanding of tcmth 
grade stttdent's home educational 
environment in relationship to gender, 
ethnicity and grade point average. 
Findings wiU be useful to develop an 
effective educational program thai 
provides equitable learning 

opportunities for all high school 
students. The research objectives were 
to: 



1. Determine the home educational 
environment of tenth grade 
students as represented by the 
availability of educational materials 
including books, computers, 
dictionaries and encyclopedias as 
well as the availability of quiet or 
private study space. 

2. Determine the differences by 
gender, ethnicity and grade point 
average which exist with respect to 
the home educational environment. 

3. Develop recommendations for 
curricular assessment and guidance 
counseling strategies to improve 
teaching and leanung opportunities 
for a diverse student body. 

Methods 

Twelve geographically dis- 
tributed pilot high schools and technical 
centers were selected as a stratified 
random sample from thirty eight (38) 
New York State schools willing to 
participate in the study. The school 
selection process was designed to 
identify schools that were 
representative of schools within the 
State in terms of high schools in urban 
and rural areas, schools with and 
without agricultural education in the 
curriculum, and central high schools 
and technical centers (Boards of 
Cooperative Educational Services 
typically referred to as BOCES). The 
selection panel to identify schools 
included representation from Deans of 
Agriculture in two — year colleges, the 
New York State Rural Schools Program, 
public school administrators, and the 
State Department of Education. All 
schools in the sample had a tenlli grade 
cohort with the exception of one BOCES 
Center, Since one of the feeder schools 
to this BOCES was in the project, this 
technical rontor was represented in the 
data set. 

The schools were contacted to 
solicit cooperation, identify school 
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contact persons and to determine the 
nxunber of students in the tenth grade. 
Tenth grade . adenls were selected as 
the sample because they would be the 
first class to enroll as juniors in a 
Technology Preparation Progremi. A 
packet of instruments was mailed to 
each contact person along with 
standardized instructions on how to 
administer the instrument to students. 
Surveys were collected after 
completion, resulting in a complete 
return rate without the need for a 
follow-up. 

Instrumentation 

The researchers developed a 
Career and Educational Interest 
instrument to address the research 
objectives. The instrument consisted of 
two separate forms: Form 1, Home and 
School and Form 2, A griculture and 
Technology Preparations . The 
instrument and data collection 
procedures were field tested in five 
pilot schools to determine reliability for 
related subscales following the 
recommendations of Dillman (1978) and 
Fowler (1988). A total of one hundred 
and seventy two students participated 
in the initial field test. Cronbach's 
alpha was used to assess subscale 
reliability. Field test alpha coefficients 
ranged from .58 to .98. For subscales 
below .70, questions were modified to 
achieve a higher reliability coefficient. 
Additionally, a panel of experts 
consisting of two and four year college 
faculty assessed content validity of the 
instruments. Based on pretest results 
the questionnaires were revised as 
necessary. 

The revised instruments were 
submitted to a commercial vendor to 
convert to opscan format. This 
provided an easy to follow, self- 
contained booklet that had a 
professional appearance. It also 
transformed the instrument to machine 
readable form that could be quickly 
scanned to a data file. The final 
questiomiaire consisted of Likert type 



scales using a strongly disagree to 
strongly agree scale and nominal level 
data. 

Data Source 

Tenth grade students from each 
school completed the instrument based 
on the size of the tenth grade class. In 
schools with less than 300 students, all 
tenth grade students completed the 
instrument. In one larger school, a 
power of the test calculation was used 
to identify a representative, random 
sample. The school contact assigned 
each student a nxunber to identify the 
research instruments and to assure 
respondent anonymity. Similarly, the 
schools were coded by number. In the 
majority of schools, the seime students 
completed both forms of the survey. 
However, two schools experienced 
difficulty with survey administration 
procedures. In these schools, a student 
completed either Form 1 or Form 2 but 
not both. In each case, questionnaire 
forms were distributed randomly to the 
student population and should not bias 
the results. A total of 927 respondents 
completed Form 1 and 925 respondents 
completed Form 2. Sampling 
procedures with this slight modification 
provided valid and reliable data for the 
study. 

Data Analysis 

Data were analyzed using 
SPSS/ PC. Frequencies were obtained 
on all data. Statistical comparisons 
between groups were made by gender, 
ethnicity and CPA on categorical data 
using cross tabulations and Pearson's 
chi-square. 

Results 

Descriptive statistics wcrt» used 
to analyze the findings. Cross tabs and 
Pearson's chi — square were used to test 
for independence at .05 Alpha. 
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Study Environment of Tenth Grade 
Students 



forty three percent of households 
(43.6%) owned a computer. 



As shown in Table 1, The majority of students rated 

respondents rated themselves as having themselves as having "a room of their 

a wide variety of educational materials own" (82.3%) and a "quiet room to 

in the home including calculators study" (71.7%). Approximately a third 

(98.2%), dictionaries (97.8%), more than of the students had "a specific place to 

50 books (82.7%), encyclopedia's study" (36.1%). 
(79.9%) and an atlas (73.5%). Over 

Table 1 : Study Environment of Tenth Grade Students Frequencies and Percentages 



Calculator 


913 


98.: 


Dictionary 


908 


97.J 


VCR 


896 


96..* 


More than 50 books 


767 


82.'; 


Room of their own 


765 


82.: 


Regularly received magazine 


698 


75.: 


Encyclopedia 


743 


79.S 


Atlas 


681 


73.f 


Quiet room to study 


664 


71."; 


Daily newspaper 


624 


67.1 


Computer 


404 


43. f 


Specific place to study 


335 


36.] 



Gender 

The test for independence of 
gender with educational opportunities, 
as shown in Table 2, found that females 
were more likely to have a calculator, 
dictionary and more than fifty books 
available in the home than males. More 
males rated their household as having a 
computer than females (p=.01043). 

Ethnic Background 

Independence of ethnic 
background with educational materials 
and opportunities were examined at the 
.05 alpha level. The availability of a 
"room of their own", a "regularly 



received magazine" an "encyclopedia" 
background. Asians and Hispanics 
were less likely to have a room of their 
own, magazines or encyclopedias than 
whites, blacks or American Indian and 
Alaskan Natives. Asians and 

American Indians however, were more 
hkely to have a specific place in which 
to study than blacks, whites or 
Hispanics. 

Grade Point Average 

Cross tabulations and Pearson's 
chi-square were also used to examine 
the independence of grade point 
average to available home educational 
materials and opportunities. As shown 
in Table 2, with the exception of a VCR 
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and a daily newspaper, the availability availability of educational tools and 

of each item was highly dependent opportunities, 
upon grade point average. In the 
majority of cases, a lower grade point 
average was associated with less 



Table 2: Study Environment of Tenth Grade Students by Ethnicity and Grade Point Average 



Item 



Gender 



Ethnicity 



% in Home 
GPA 



Tracks 



Calculator 



Dictionary 



More than 50 Books 



Room of their own 



.00332 
F=99.4 
M=96.8 



.01159 
F=99.0 
M=96.6 



.01009 
F=85.7 
M=79.3 



Regularly received magazines 



Encyclopedia 



.01009 
A=98.9 
B=99.2 
C=95.6 
D=100 
F=100 

.00052 
A=93.8 
B=99.7 
C=76.6 
D=98.0 
F=100.0 

.00001 
A=93.8 
B=82.2 
C=76.6 
D=69.4 
F=92.3 



.00305 
R=99.3 
L=96.7 
U=95.0 



.00000 
R=99.8 
L=96.3 
U=91.0 



.00153 
R=85.9 
L=78.0 
U=74.0 



.00000 


.02864 




AI=90.0 


A=86.4 




W=86.9 


B=84.0 




B=80.0 


C=75.6 




H=59.7 


D=81.6 




AS=47.1 


F=84.6 




.00000 


.00023 


.00001 


W=78.7 


A=85.2 


R=80.5 


B=72.5 


B=76.4 


L=67.5 


AI=70.0 


C=70.0 


U=64.0 


H=57.4 


D=59.2 




AS=41.2 


Fp61.5 




.00047 


.01076 


.01398 


AI=90.0 


A=84.1 


R=81.8 


W=81.7 


B=82.5 


L=78.9 


B=75.0 


C=73.8 


U=69.0 


H=69.4 


D=71.4 




AS=52.9 


F=92.3 
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Atlas " - .00025 .03441 

A=80.7 R=76.3 

B=77.1 L=69.3 

C=64.1 U=66.7 
D=67.3 
F=69.2 

Quiet room to study - - .00000 .00001 

A=86.9 R=75.2 

B=73.0 L=70.4 

C=60.3 U=51.0 
D-^1.2 
F=69.2 

Computer .01043 - .00524 .00004 

M=22.6 A=52.3 R=49.1 

F=20.9 B=44.8 L=33.7 

C=37.5 U=34.0 
D=28.6 
F=53.8 

Specific place to study - .0045 .0136 .0015 

AS=61.8 A=44.9 R=69.4 

AI=60.0 B=36.4 L=21.5 

H=41.7 C=28.7 U=9.1 
B=40.0 D=36.7 
VV=33.3 F=30.8 

Key: Gender: F=female, M=male, Ethnicit)- B=Black. \V=White. H=Hispanic. AI=Amcrican 
Indian or Alaskan Native, AS=Asian or Pacific Islander, Track: R=Regents, L=Local Diploma, 
U=Undecided.; Note: Table includes only items for which dependency was identified. 



Track 

Similar to the results of the 
dependency of GPA on gender, with 
the exception of a VCR and a daily 
newspaper, the availability of each item 
was dependent upon track. In all cases, 
students following a regents track were 
more likely to have the educational 
material in the household than were 
students following a local track. 
StudenLs who were still undecided were 
least likely to have access to the 
educational material. 

Conclusions snd Educational 
Implications 

1. The availability of educational 
materials and opportunities in the 
home environment of tenth grade 
students was generally high 
ranging from 98.2% of students 



having a calculator to 36.1% of 
students having a specific place in 
the household in which to study. 
Over two fifths (43.6%) of students 
owned a computer. Most students, 
therefore, appear to have sufficient 
supplies available in the home to 
facilitate learning. 

2. The availability of educational 
materials and opportunities to learn 
differed by gender and ethnic 
background. Hispanic and Asian 
students in particular appear to 
have less access to educational 
supplies. Access to supplies may 
reflect educational attitudes of 
parents as well as the socio 
economic class of the household. 
Both factors have been shown to 
affect school learning. Guidance 
counselors, teachers and 
administrators should take 
differential home environments into 
consideration when preparing and 
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teaching courses to take into 
account access to learning 
opportuLnities. 

The availability of educational 
materials and opportuiuties to learn 
were dependent on grade point 
average ai. . high school track. 
Students with higher grades and in 
the regents track were more likely 
to have access to educational 
opportuLnities. This dependency 
may suggest the importance of the 
home environment and the need for 
alternatives to access appropriate 
educational materials in academic 
success as measxired by GPA. 

Results suggest an inequity in the 
home environment dependent upon 
GPA, ethnic and gender as well as 
high school track. This situation 
could have implications for 
diversity in the classroom and 
workplace. This situation raises 
questions about sociological 
barriers discussed by Nichols and 
Nelson (1993) and ecological 



c 

barriers that relate to views of 
Bronfenbrenner (1979). 

5. The conceptual base for the study 
links previous learning to current 
learning. Thus, experiences with 
differential home environments 
could have implications on school 
learning, recruitment into higher 
levels of education and futxire 
employment. 

6. Parental attitude was not explored 
in this study. Futxire research 
should examine the relationship of 
parental attitude to the home 
environment and explore potential 
causal relationships including 
barriers to participation, guidance 
practices, positive and negative 
consequences of the home 
environment, student choice, 
related developmental theory and 
implications for using a 
constructivist view of curriculum 
development. 
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Skill/ Reqolfetl of employee/ 
mitk Oaly a High School 
Diploma 
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East Carolim University 

There has been a great deal of 
discussion in recent years about the 
need to prepare young people for the 
challenges they will face in a 
technology-based global economy. To 
meet this challenge, schools must help 
students master the necessary reading, 
writing and math skills required for 
employment. Students must be 
confident in their ability to 
communicate, critically tliink, and work 
in group situations. Given these highly- 
technical times, students must also have 
an understanding of technological 
iimovations, and issues affecting their 
lives. In essence, schools must prepare 
students to live knowledgeably and 
contribute productively in this complex 
environment. 



several critical issues were examined. 
.First, how many people are hired with 
only a high school education by the 
major manufacturing firms in North 
Carolina? Second, what are the 
projected trends of employment? That 
is, will employers likely continue to hire 
high school graduates at the current 
rate, or will openings for high school 
graduates increase or decrease? Third, 
and the primary focus of this study, 
what types of skills do employers 
require of high school graduates? 

Through an examination of 
these issues, necessary high school 
competencies can be prioritized, 
community colleges can better 
determine recruitment strategies, and 
employers can identify areas where 
additional training is needed. Provided 
in this paper are the results of a study 
conducted by Volk and Peel (1994) to 
address questions related to job 
opportunities available for high school- 
degreed employees. Also identified and 
rated in this study were the necessary 
skiUs these employees must have in 
order to be successful. (A graphic 
representation of the data, as well as a 
copy of the instrument are available 
from the authors in the Executive 
Summary of this study). 
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Despite calls for an educated 
workforce, in North Carolina there 
remains a sizable number of individuals 
that do not receive post-high school 
education or training. According to the 
Statistical Profile of North Carolina 
Public Schools (North Carolina State 
Board of Education, 1985), nearly 20 
percent of the high school graduates do 
not pursue further education through 
community colleges, universities, or the 
military. 

Considering the need for 
employees' basic skills and the lack of 
post-high school education being 
obtained by many in North Carolina, 



The Study 

A survey of manufacturers in 
North Carolina was used to determine 
basic academic and vocational skills 
required of employees witli only a high 
school diploma. In designing the 
instrument, necessary skills required for 
an educated and employable citizenry 
were reviewed through the policy and 
position papers issued by a number of 
government, manufacturing, and 
educational organizations. Included in 
those organizations were the American 
Society for Traininp^ and Devclopmont. 
the National Center for Education and 
the Economy, the North Carolina 
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Department of Economic and 
Community Development, and the U.S. 
Department of Labor . From the list of 
competencies identified, an instrument 
was designed to determine the 
importance of various academic and 
vocational skills. 

Manufacturers with over 500 
employees, identified through the 
Directory of North Carolina 
Manufacturing Firms (North Carolina 
Department of Economic and 
Community Development 1992) were 
mailed sxuveys. Each survey was 
addressed to the representative 
identified in the Directory; most often 
the company president or plant 
manager. The representatives were 
asked to rate skills as absolutely 
required, desired but not required, or 
not required from a high school 
graduate in their firm. Company 
representatives were also given the 
opportxmity to provide additional 
comments on high school graduation 
requirements. Approximately one 
month after the initial mailing, a follow- 
up mailing was conducted for those not 
responding to the first mailing. From 
the 289 firms identified and sent 
surveys, 129 responded. This 
represented a 45 percent response rate. 



For data analysis, the manufactxiring 
firms were categorized by the nximber 
of employees at their location and their 
type of manufactiuing operation. 

Profile of Survey Respondents 

Table 1 shows the sample sizes 
and respondents by establishment size. 
Information regarding the range of 
employee numbers at each particular 
firm's location was provided in the 
Directory . These ranges were used to 
determine employee totals. Using the 
high and low ranges, it was estimated 
that between 98,000 and 165,000 North 
Carolina employees were directly 
represented in this study. When 
ropresentativos were asked the number 
of people the company employs in 
North Carolina, the total number of 
employees represented in this study 
greatly increases. From the responses, it 
was indicated over 250,000 individuals 
are employed throughout North 
Carolina by these firms and were 
indirectly represented in the study. 



Table 1: Respondents by Establishment Size 
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Number of 
employees 



Number of Firms 
responding 



500-999 

1,000-2,4999 

2,500+ 



91 
28 
10 



total 



129 



Percentage of 
total firms 



According to the Standard 
Industrial Classification System (SIC) 
used in the Directory, 13 broad groups 
of manufacturers participated in the 
study. Since the survey was mailed to 
all manufacturinp firms in NnriK 



70.5 
21.7 
07.8 



Carolina identified in the Directory as 
employing 500 or more at their 
particular location, no attempt was 
made to control for manufacturing 
type. 

Tabic 2 provides a summary of 
thp manufacturing groups participating 
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in this study. Of the 129 respondents. Electronic and machinery companies, 

more than 15 types of manufacturing combined with textile manufactiirers 

firms were represented. The textile and represented over 50 percent of the firms 

apparel group represented nearly a responding, 
third of all manufacturing firms. 

Table 2: Respondents by Manufacturing Type 



Manufacturing Type 


Number 
Responding 


Percentage of 
Total 


Textile & Apparel 


39 


30.2 


Electronic & Electrical Equipment 


17 


13.1 


Machinery & Computer Equipment 


10 


7.8 


Food 


8 


6.2 


Furniture 


8 


6.2 


Chemical Products 


7 


5.4 


Rubber & Plastic Products 


7 


5.4 


Transportation Equipment 


7 


5.4 


Lumber & Paper 


6 


4.7 


Measuring & Analyzing Instruments 


5 


3.9 


Printing & Publishing 


5 


3.9 


Tobacco 


3 


2.3 


Stcae, Clay & Glass Products 


3 


2.3 


Miscellaneous 


4 


3.1 
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The Survey of Basic Academic 
and Vocational Skills requested 
information from employers concerning 
the number of current employees and 
anticipated hiroos with only a high 
school diploma. Tho purpose of 
collecting those data was to establish 
tho availability of jobs in manufacturing 
firms which require only a high school 
education. 

Table 3 provides a profile of tho 
employees hired, according to the 



manufacturing firm representative. As 
indicated in Table 3, over 69 percent of 
the employees from these 
manufacturing firms are hired with 
only a high school diploma. The 
employers also reported there exists a 
large number of jobs that could be done 
by high school graduates. According to 
these firms, nearly three-quarters of the 
jobs could be done by someone with 
only a high school diploma. 
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Table 3: Employee Profiles 



Characteristic 


Average 
response 


Percentage of people employed with only a high school degree 
Percentage of jobs that could be done by someone with only a high school 
degree 

Percentage of people hired in the past year with only a high school degree 


39% 
73% 

72% 


Percentage of 
total 


Future number of employees expected to be hired with only a high school 
diploma will: 




Increase 


13% 


Decrease 


30% 


Remain the same 


57% 



Table 4: Reading, Writing and Math Skills 



Skill statement: High school graduates should have the necessary skills 
to: 


Mean 


SD 


perform simple mathematical functions (+,-,*,/) 


1.90 


.35 


understand common job-related words 


..89 


.34 


read the local newspaper 


1.73 


.51 


read instnunents such as gauges and meters 


1.62 


.55 


write simple memoranda 


1.48 


.56 


read technical manuals 


1.36 


.57 


estimate time, weight, and speed measurements 


1.26 


.66 


understand elementary statistics 


1.16 


.58 


read blueprints 


0.95 


.75 


perform algebraic equations 


0.88 


.67 


understand geometric principles 


0.86 


.65 


write a technical report 


0.85 


.64 
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Table 5: Communication Skills 



Skill statement: High school graduates should have the 
necessary skills to: 


Mean 


SD 


follow procedural instructions 


1.91 


.31 


speak in clear sentences 


1.81 


.41 


listen to formal presentations 


1.71 


.49 


give clear directions 


1.71 


.49 


sketch and dimension an object in multivicw 


0.45 


.62 


understand and/or speak another lan,'',"''gc 


0.30 


.54 
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There was a high percentage of 
high school graduates hired last year by 
these manufacturing firms. This 
number compares favorably with the 
number of jobs that can be done with a 
high school diploma. Over half the 
firms felt their percentage of new hirees 
requiring only a high school diploma 
will remain unchanged in the future. 
Only 13 percent indicated an increase, 
while 30 percent indicated a decrease. 

Also requested in the survey 
were skill levels needed irom 
employees with high school degrees. 
Statements regarding skills or 
competencies were generated from a 
review of current reports on education. 
These skill statements addressed not 
only academic concerns; issues 
regarding personal attitudes and 
conduct were included as well. Nine 
categories were used to group the skill 
statements for the survey. Category 
headings were generally patterned after 
an earlier study conducted by Northern 
Illinois University (1991) which only 
broadly defined these skill areas. The 
following pages summarize the results. 

Reading, Writing and Math Skills 

Table 4 shows the rating of 
reading, writing and math skills for 
high school graduates. Employers 
agreed that basic math and reading 
skills were absolutely required for high 
school graduates to successfully enter 
the workforce. Graduates should be 
able to perform the simple 
mathematical functions of addition, 
subtraction, multiplication, and 
division. Almost equally important 
was an understanding of common job 
related words. Generally, high school 
graduates who are socking omploymonl 
need to bo proficient in reading at a 
level comparablo to reading the local 
newspaper. Sovcnly-six percent of 
those surveyed absolutely require this 
level of reading to be successful on iho 
job. There is less agreement among 
employers concerning required mastery 



level of skills beyond basic reading and 
math. For instance, few employers 
require high school-degreed employees 
to imderstand algebra. While half of 
the respondents desire this skill, less 
than 20 percent require it. 
Understanding principles of geometry 
was, in fact, as important to employers 
as algebra. An interesting finding from 
this study was that more employers 
desired skills in elementary statistics 
than either algebra or geometry. 
Writing skills were viewed as being less 
important than the reading and math, 
with employers generally desiring these 
skills, but not requiring them. 

Communication Skills 

A great deal of consensus was 
found among employers related to 
communication skills needed for high 
school graduates. As shown in Tabic 5, 
there were few employers who did not 
require graduates to be able to give or 
follow clear directions. All but two 
survey respondents required or 
desired these general listening and 
speaking skills. The expectation is that 
high school graduates who go directly 
to work, must be able to follow 
procedural instructions and speak 
clearly. Listening skills and the skills 
necessary to give clear directions were 
viewed as being equally important. 
Over 70 percent of the respondents 
considered these skills to be absolutely 
required of high school graduates. 
While communication skills encompass 
more than just hslening and speaking, 
there was little indication that 
employers required such skills as 
representing information graphically. 
Less than seven percent absolutely 
required their employees have the 
ability to sketch objocLs in multiview. 
While most employers did not require 
high -ichool graduates In speak or 
understand anolher language, one- 
fourlh of the employers required or 
desired these skills. 



Critical Thinking Skills 

Critical thinking skills were 
generally viewed as being absolutely 
required or desired by respondents. As 
shown in Table 6, three of the four 



Table 6: Critical Thinking Skills 



Skill statement 



Every employer surveyed 
required or desired that high school 
graduate employees demonstrate the 
ability to solve problems. This item 
was one of only two statements on the 
survey that every employer supported 
to at least some degree. Of the 129 
respondents, 96 required and 33 desired 
this skill. Also important for high 
school graduates is the ability to 
troubleshoot problems and make 
decisions on their own. Over half of the 
survey respondents absolutely required 
that employees have these skills. Only 
one response in each of these areas did 
not at least desire this skill. 

Group Interaction Skills 

As Table 7 indicates, all eight 
skill statements listed in the Group 
Interaction Skills category received 
strong support from employers. In fact, 
of the nine skill categories on the 
survey, high school graduates needing 
group interaction skills was marked the 
highest. With the exception of only 
three areas: recognizing cultural 
diversity, recognizing equality of sexes, 
and participating in group discussions, 
more than 100 of the 129 respondents 
indicated all of these skills were 



statements were rated on the average 
above 1.58; indicating their importance. 
Generally, employers desired problem- 
solvers and independent thinkers. The 
remaining area of critical thinking, the 
ability to formulate a hypothesis, 
received less support. 



Mean SD 



1.74 .44 

1.68 .48 

1.58 .51 

1.05 .73 



absolutely required of high school 
graduates. 

Respondents especially want 
graduates who can work well with 
supervisors, team members, and 
colleagues. All three of these 
statements were rated on the average 
above 1.90; indicating how extremely 
important it is for high school graduates 
to possess the ability to get along with 
others in the workplace. High school 
graduates having the ability to work r,:, 
team members was absolutely required 
by 94 percent of employers. This skill 
goes beyond having to work well with 
supervisors and colleagues. Workers 
must be able to work together as a team 
in order to solve problems in the 
organizational environment. Aligned 
closely with working well with others 
and participating as a team member, is 
respecting others' opinions. This 
statement received a 1.85 average 
rating; indicating its importance. Two 
other areas, while receiving slightly 
lower ratings, were still viewed as 
being very important. These skills, 
seemingly related, are the willingness to 
ask questions and participate in group 
discussions. Finally, while there was 
some disagreement of the importance to 
recognize cultural and ethnic diversity 



High school graduates should have the necessary sUlls to: 
understand problem-solving processes 
troubleshoot problems 
make decisions independently 
formulate a hypothesis 



and the equality of the sexes, both areas 
received strong endorsements. 



Table 7: Group Interaction Skills 



Skill statement 

High school graduates should have the necessary skills to: 


Mean 


SD 


work well with supervisors 


1.95 


.25 


work as a member of a team 


1.94 


.27 


work well with colleagues 


1.93 


.28 


respect others' opinions 


1.85 


.38 


be willing to ask questions 


1.81 


.41 


participate in group discussions 


1.74 


.47 


recognize equality of the sexes 


1.72 


.50 


recognize cultural and ethnic diversity 


1.64 


.53 



the workforce with well-defined 
Fetsonal Development Skills personal development skills. Table 8 

details the relative strength of this 
There was again a great deal of category, 
consensus among employers on the 
need for high school graduates to enter 



Table 8: Personal Development Skills 



Skill statement 

High school graduates should have the necessary skills to: 


Mean 


SD 


exhibit self-esteem 


1.71 


.46 


establish personal goals 


1.67 


.51 


work toward advancement 


1.64 


.50 


recognize career options 


1.57 


.51 


desire further education or training 


1.57 


.51 



High school graduates should 
exhibit self-esteem to be successful in 
today's manufacturing world. As was 
the case for graduates having basic 
problem-solving skills under the 
Critical Thinking Skills category, every 
employer required or desired that 
employees exhibit self esteem. 
Respondents want high school 
graduates who set goals and work 
towards advancement. Employers also 
expected high school graduates to 
recognize career options. Finally, skills 
related to further education and 
training wore considered important. 
Over 98 percent of the employees 
absolutely required or desired all five 
skills in this category. Emphasizing the 



importance of this category, it is noted 
that the category of Personal 
Development Skills was rated as the 
third most-important category, when 
average group responses were 
compared (see Table 13 for comparisons 
of categories). 

Computer Skills 

Computer skills were the least 
important category of skills required of 
high school graduates. This skill 
category ranked the lowest of all nine 
categories. Table 9 shows the ratings 
for items in this category. 
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Table 9: Computer Skills 



Skill statement 

High school graduates should have the necessary skills to: 


Mean 


SD 


operate a computer keyiward 


1.42 


.58 


operate word processing software 


0.95 


.56 


understand DOS commands 


0.79 


.63 


operate spreadsheet software 


0.78 


.59 


operate database software 


0.72 


.57 


operate desktop publishing software 


0.60 


.59 


operate computer-aided drafting software 


0.50 


.59 



As Table 9 indicates, the only 
skill receiving a high endorsement was 
the ability to operate a computer 
keyboard. Even in this case, only 46 
percent of respondents absolutely 
required this skill of its high school- 
graduated employees. Understanding 
software for word processing was 
rarely required but often desired. Only 
13 percent of respondents absolutely 
required, while 68 percent desired this 
skill. Nineteen percent did not require 
this skill at all. All other skills listed in 
this category were rarely absolutely 
required. With the exception of 
keyboarding operations and word 
processing, no computer skill listed was 
absolutely required by mort than 15 of 
the 129 respondents (12 percent). 
Equally as important, over 30 percent 
did not require any of these five skills 
for high school graduates to enter their 
manufacturing firms. For instance, 
even the skill and ability to understand 

Table 10: Technological System Skills 



DOS commands was not required by 33 
percent of employers. Computer-aided 
drafting skills were not required by 54 
percent. 

Technological System Skills 

Employers responding to this 
survey were mixed on the importance 
of high school graduates needing to 
understand technology systems. Table 
10 details the results of this category. 
While more than 50 percent absolutely 
required high school-degreed 
employees to have the ability to select 
proper tools or equipment for a given 
task and follow written directions to 
assemble equipment, less than 30 
percent required graduates to calibrate 
instrumentation or know how 
technological systems operate. 



Skill statement 

High school graduates should have the necessary skills to: 


Mean 


SD 


select the proper tools or equipment for a task 


1.73 


.51 


assemble equipment following written directions 


1.48 


.63 


know how technological systems operate (e.g. communications, 


1.16 


.65 


manufacturing) 






calibrate instrumentation 


1 .00 


.73 



As indicated in Table 10, the 
skills necessary to select the proper 
tools or equipment received an average 



rating of 1.73; suggesting its 
importance. Followin}', written 

directions, closefy related to the skills of 
following procedural instruction in the 
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Cominixnication Skills category, 
ieceivnd a rather strong endorsement. 
Knowing how technological systems 
operate with such features as the 
itiputs, processes, and outputs of 
manufacturing and communication 
technology, was absolutely required by 
only 30 percent of the respondents. 
However, it was desired by 55 percent. 
Calibrating instrumentation was the 
only skill listed on the survey that 
received a 1.00 rating; indicating the 
neutrality of employers desiring this 
skill. 



Leadetship Skills 

Table 11 shows the ratings for 
leadership skills. Most employers 
required or desired graduates to have 
leadership abilities. There was a great 
deal of consensus among respondents 
that graduates should enter the 
workforce with general skills and 
abilities to lead others. Regardless of 
whether high school graduates begin in 
leadership positions, demonstrating 
leadership skills was viewed as 
important to employers. 



Table 11: Leadership Skills 



Skill statement 

High school graduates should have the necessary skills to: 


Mean 


SD 


negotiate and resolve conflicts 


1.53 


.57 


improve organizational effectiveness 


1.50 


.59 


demonstrate leadership qualities 


1.39 


.55 


motivate others 


1.28 


.60 



. The relative importance of 
individuals being able to negotiate and 
resolve conflicts was noted. Over 96 
percent thought this skill was 
absolutely required or desired. This 
skill compared favorably with the skills 
listed under the Group Interaction Skills 
category. While over half of those 
surveyed absolutely required graduates 
to be able to negotiate and resolve 
conflicts, it was less important for high 
school graduates to be able to motivate 
others. Only 36 percent absolutely 
required this skill. Improving 
organizational effectiveness was 
considered a valuable skill for high 
school-graduated employees to possess. 
Over 50 percent of respondents 
absolutely required that degreed 
employees, participate such 

productivity-related matters. Gene- 
rally, employers are looking for those 
individuals who have the skills 
necessary to lead the organization. This 



skill was desired by 97 percent of 
respondents. 

Employability Skills 

Employability skills were the 
second-highest rated skill category in 
this survey. With the exception of 
participating in community and civic 
activities, ther^ was general agreement 
on the desirabihty of all skills in this 
area. A further indication of the 
importance of the particular skills in 
this category, was that maintaining 
quality standards and regular work 
habits were the two skills fi-om 
throughout the entire survey that were 
most often rated by respondents as 
being absolutely required. Of the 129 
employers, 125 marked the.se areas as 
absolutely required of high school 
graduates. Table 12 shows the results 
for this skill area. 
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Table 12: Emp'oyability Skills 



Skill statement 

High school graduates should have the necessary skills to: 


Mean 


SD 


maintain quality standards 


1.96 


.23 


maintain regular work habits 


1.96 


.23 


demonstrate punctuality 


1.95 


.25 


take pride in one's work 


1.92 


.30 


practice a healthy lifestyle 


1.76 


.45 


have knowledge of the company 


1.71 


.47 


participate in community/civic activities 


1.25 


.56 



Employers want high school 
graduates who are punctual and take 
pride in their work. Over 93 percent 
(120 of the 129 respondents) absolutely 
required these skills. Of these four top- 
rated items, only one respondent per 
item did not support the skill as being 
required or desired. For example, of 
the 129 respondents, 124 absolutely 
required, four desired, and one did not 
require that employees demonstrate 
pimctuality. While less important, it 
was expected that high school 
graduates practice a healthy lifestyle 
and have knowledge of the company. 
Again, many employers (over 70 
percent) absolutely required that 
graduates demonstrate these skill' The 



least important area required in this 
category was for employees to 
participate in community and civic 
activities. Still, over 93 percent at least 
desired this participation. 

Group Comparisons 

A comparison was made 
between the nine categories of skills to 
gauge their relative importance. Using 
responses to skill statements in each 
area, the average for the categories was 
determined. Table 13 shows the results 
of the comparison. 



Table 13: Group Comparisons 



Skill category 


Mean 


SD 


Group interaction skills 


1.83 


.41 


Employability skills 


1.79 


.45 


Personal development skills 


1.63 


.50 


Critical thinking skills 


1.51 


.61 


Leadership skills 


1.42 


.58 


Technological system skills 


1.34 


.70 


Reading, writing and math skills 


1.33 


.69 


Communications skills 


1.31 


.83 


Computer skills 


0 82 


.65 



Group Interaction Skills was iho 
most important skill area high school- 
graduated employees must have. This 
category included such skills as 
working well with colleagues and 
supervisors, working as a team 
member, and respecting others' 
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opinions. The second most important 
skill area identified by employers was 
Employability Skills. High school 
graduates should have skills necessary 
to maintain quality standards, maintain 
regular work habits, and lake pride in 
their v/ork. Personal Dovelopmonl 
Skills was the third most important skill 



area. This category included exhibiting 
self-esteem, establishing personal goals, 
and . desiring further education. Basic 
Reading, Writing, and Math Skills were 
viewed as being less important to 
employers than most other skill 
categories. These basic academic skills 
ranked seventh of the nine categories 
examined. It was interesting to note 
that skill statements relating to 
statistics, algebra, and geometry were 
rated below 1.00 for this category. 

Commimications Skills rank 
around third, when the need for foreign 
language and ability to sketch objects in 
multi-view are not considered. This 
category was found to have the greatest 
variance. Computer Skills were 
indicated as being less important than 
all others. Although there was a need 
for basic keyboarding skills, little 
indication was given for other areas 
such as spreadsheets, databases, and 
computer-aided drafting. A general 
observation made from these 
comparisons was that skills relating to 
affective domains; that is, the attitudes, 
personalities, and emotions of the 
employees wore rated generally higher 
than those categories dealing with 
technical or academic concerns. 

Conclusion 

Documents such as America's 
Choice, Hiph Skills or Low Wag es! 
National Center for Education and the 
Economy, 1991), The SCANS Report 
(The Secretary's Commission on 
Achieving Necessary Skills 1991), and 
America and the Now Economy 
(Camevale,1991) have identified 
educational standards and workplace 
skills. Those documents described in 
great detail the state of the American 
economy and the changes being made 
in the workforce. North Carolina's 
workforce is a reflection of the typo and 



amoimt of education its citizens receive. 
With nearly 20 percent of high school 
graduates not continuing further 
education through community colleges, 
universities, or military service, the 
skills they receive from thoir terminal 
program is of paramoimt importance. 
This point, coupled with the over 12 
percent high school dropout rate, places 
even greater significance on the high 
school experience. 

Employers on the other hand, 
are left with a pool of individuals who 
may, or may not have the necessary 
skills for the types of positions 
available. This study was designed tc 
clarify the necessary skills employers 
desired of high school graduates. The 
focus group for the study was 
manufacturing firms in North Carolina 
employing more than 500 individuals at 
thoir particular locations. Results 
indicated that high school-graduated 
employees will remain a commodity in 
the future. That is, most firms will 
remain constant or increase the number 
of jobs requiring a high school diploma. 
Further results indicate that these 
graduates may need different skills 
from what is currently being suggested. 

What has boon traditionally 
perceived as tho skills necessary for 
high school graduates to bo successful 
in the workplace was not bom out. 
Reading, writing and math skills, while 
important, were not given the priority 
that would be expected. Conversely, 
group interaction skills received an 
overwhelming endorsement. Generally, 
the affective domain was emphasized 
by employers. Educators, policy 
makers, and the public are therefore 
recommended to consider these 
findings when setting educational 
priorities, procedures and improvement 
strategies for tho future. 
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Introduction 

Integration of academic and 
vocational skills has all the signs of a 
new movement in vocational education. 
Such efforts were supported by policy 
makers, business sectors, vocational 
educators, and cognitive scientist* for 
various reasons (Grubb, Davis, Lum, 
PUhal, & Morgaine, 1991). It was also 
the benchmark for the Carl D. Perkins 
Vocational and Applied Technology Act 
of 1990. 

The potential advantages to 
integrate academic and vocational skills 
in schools included: (a) richer, more 
coherent curricula (Rosenstock, 1991); 
(b) more activity-based pedagogy; (c) 
more teacher collaboration and 
coordination; (d) more attention to 
school transition (BodUly, 1992): and (e) 
increase in student retention (Grain & 
Hebner, 1992). A major study by Grubb, 
Davis, Lum, PUhal, & Morgaine (1991) 
characterized eight models of the 
integration. 

Research findings suggested 
that the successful integration of 
academic and vocational education was 
affected by many variables. Owens 



(1988) identified 11 variables that could 
substantially influence such integration 
process, including (a) cooperatioii 
between teachers, parents and 
administrators; (b) administrative 
support; (c) time for meetings; (d) 
threat of change; (e) extra work load; (f) 
feelings of isolation; (~) stepping out of 
one's discipline; (h) teacher's attitude; 
(i) graduation requirements; (j) staff 
development; (k) certification of 
instructors. McNelly, Thomas, Mann, 
and Petty (1991) found that the major 
barriers for academic and vocational 
integration were: (a) the inadequate 
funding; (b) lack of cooperation; (c) 
graduation requirements; (d) lack of 
time; (e) guidance consolers; (f) poor 
vocational image, etc.. Other studies by 
Grain and Hebner (1992) and 
Rosenstock (1991) concurred similar 
findings. 

As one of the vocational 
education discipline areas, technology 
education requires students to 
understand basic mathematical 
principles (Barbato, 1991). Goetsch and 
Nelson (1986) wrote that "a knowledge 
of the fundamentals of algebra, 
geometry, and trigonometry, as they 
relate to drafting applications, is 
essentials" to drafting professionals. 
However, no empirical studies were 
reported in the area of integration of 
technology education and mathematics. 

Goals and Objectives 

This study is intended to 
survey the perceptions of technology 
education teachers on the integration of 
mathematics into technology education. 
Specifically, there were three objectives 
of this study: 

1. to dotormine the extent to 
which math was integrated 
into technology education; 

2. to describe the school climate 
in which the integration took 
place; 
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3. to identify the variables which 
sigiuficantly related to the 
teacher's efforts of integrating 
mathematics into technology 
education. 

Background 

This study was conducted in 
the state of Delaware. As this study was 
conducted in the 1993, dozens of 
schools in- Delaware offered technology 
education programs, including all the 
five vocational technical schools and 
many comprehensive secondary 
schools. As a member state of the 
Southern Regional Education Board on 
Vocational Education, Delaware has a 
high priority to restructure its 
vocational education programs. In 1986, 
the Governor's Task Force on 
Vocational Education had concluded 
that academic competency could be 
carried out through vocational courses. 
The Task Force pointed out that: 

A modest attempt was made 
at this a few years ago in 
Delaware, and failed. 
Teachers on both sides had 
trouble with it. We recom- 
mend that the idea be tried 
again, with teachers given 
more incentives to make it 
work, and with the provision 
that performance standards 
be kept high. (p. 27) 

Many innovative appro-aches 
of curriculum and instruction wore 
being experi-mentod in many schools, 
especially in the vocational technical 
schools. Some of the examples included: 
(a) student graduation projects, which 
encouraged students to creatively 
utilize their knowledge and skills in 
various vocational and academic 
subjects; (b) vocational clusters, which 
broke down the traditional subject 
boundaries and forced both vocational 
and academic teachers to work 
together; (c) cross field teaching, which 
inspired vocational and academic 
teachers to loam from each ot'.icr; and 
^ (d) extended teaching blocks, in which 



vocational classes were taught 
iminterrupted for several hours. 
Technology education teachers have 
actively participated in these reform 
efforts. 

Significance of the Study 

This study should enhance the 
understanding of the integration 
process of academic and vocational 
education. Policy makers could set 
relevant guidelines to assist vocational 
educators in their approaches to the 
integration. It was also the fast 
empirical feedback to the state of 
Delaware on its recent integration 
efforts. 

Research Methodology 

Sample Selection 

The sample of the study 
consisted of all (N=122) technology 
education teachers who taught 6th 
through 12th grade in public schools in 
the sate of Delaware. The names and 
mailing addresses of these teachers 
were obtained with the assistance of the 
Delaware Department of Public 
Instruction. 

Instrument Development 

A survey instrument was 
developed by the researchers, which 
had two parts (see appendices A). Part 1 
sought information on the demographic 
data of the respondents; Part 11 
consisted of 25 questions with 5-point 
Likert scales, which sought the 
perceptions of the respondents 
regarding the integration. The 
development for the Part II look 
considerations of the study results 
reported by previous researchers (Grain 
& Hebner, 1992; Grubb, 1990; Owens, 
1988; Roscnslock, 1991). 

A field lest was conducted to 
assure the validity and reliability of this 
instrument. A group of ton teachers in 
various vocational and academic fields 
were chosen for this purpose. As a 
result of the field lost, the instrument 
was revised and finalized. 
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Data Collection and Analysis 

The survey instrument was 
mailed to the teachers along with a 
cover letter from the researchers stating 
the purpose of the study. A self 
addressed, stamped envelope was also 
included. Anonymity of the 
respondents was assured by not 
requesting names when the survey was 
retimed, fifteen days after the initial 
mailing, a second mail was sent to the 
non- respondents. 

Descriptive and inferential 
statistical analyses were conducted on 
the data collected. An ~ level of .05 was 
used in the inferential statistical 
analyses. 

Results and Discussions 

A total of 65 technology 
education teachers (52.2%) responded 
after the two mailings. The respondents 
had an average age of 41 (SD=10.40) 
and an average teaching experience of 
16 years (SD=9.97). The majority of 
them were male (n=60, or 92.3%) and 
white (a=57, 87.7%). About 92.3% 
(a=60) of them worked in 
comprehensive schools, while the 
remaining 7.7% (n=5) worked in 
vocational technical schools. Moreover, 
the respondents varied greatly in their 
background of mathematics, ranging 
from having 0 to 30 credit hours in 
undergi-aduate work (M=7.67, 
SD=6.50). About 72.3% (n=47) of them 
had no graduate math credits at all. 

Objective 1: to detennine the extent to 
which tttath was integrated into 
technology education 

The first question in Part 11 of 
the instrument was designed to gather 
information on this objective. Based on 
responses of the technology education 
teachers, this stud) iound that 54.69% 
(n=35) of the teachers responded either 
"always" or "often" attempted to 
integrate matho-matics into their 
technology education courses; About 
42.19% (a=27) either "sometimes" or 



"seldom" attempted to integrate; only 
3% (n=2) reported "never" tried to 
integrate (see Table 1). 

This result indicated that more 
than half of the technology education 
teachers in Delaware did integrate 
mathematics into their classes on a 
regular basis. With few exceptions, the 
technology education teachers have not 
only been aware of but adopted the 
approach of integration. 

Objective 2: to describe the sdiool 
climate in whidt the integration took 
place 

There were 11 questions in Part 
II of the instrument which sought 
information on this objective. The 
perception of the respondents on these 
variables were reported in Table 2. 
More than half of the respondents 
(a=37, or 56.92%) believed that current 
course scheduling either "always" or 
"often" restricted the course enrollment 
of technology educa-lion classes. 
Moreover, about half (a=33, or 50.77%) 
of them felt lb".i planning time was 
"always" or "often" inadequate, 
specifically, 60.32% (a=38) of the sample 
reported that time was usually not 
allocated for inter-departmental 
meetings to develop the basic skills in 
their courses. On the other hand, the 
majority of the teachers felt that both 
their school principals (a=35, or 53.85% 
) and curriculum directors (a=39, or 
61.90%) were "always" or "often" 
supportive of technology education 
programs. Furthermore, about 87.30% 
(a=55) of the teachers reported that 
counselors "always" or "often" directed 
students with basic skill deficiencies 
toward their courses. However, most of 
the technology education teachers 
(d=49, or 77,78%) did not receive 
instructional a.ssistance for students 
with .special needs. Finally, funding for 
technology education program 
development was rarely adequate as 
perceived by most of the teachers (a=35, 
53.85%). 
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objective 3: To identify the variables 
which significantly related to the 
teadter's efforts of integrating 
mathematics into technology education 

The Spearman rank-order 
correlation analysis was used to 
determine which were the variables 
significantly related to the efforts the 
teachers made on integration. A list of 
variables were analyzed, and the results 
were shown on Table 3. Based on this 
information, the study identified 10 
variables which were significantly 
(5= .05) related to the teachers' efforts of 
integration: 

(a) interests in integration (p=.645); 

(b) reservation for stepping out of the 
field (p=-.496); 

(c) increase in work loads (p=-.434); 

(d) obligation to students (p=.378); 

(e) discontent with teacher reduction 
(p=.346); 

(f) positive feedback from students 
(p=.294); 

(g) concern for special needs (p=2.73); 

(h) concern for scheduling conflict 
(p=.260); 

(i) concern for students' mathematics 
skills (p=.258); 

(j) support received for in-service 
training (p=.253). 

Most of the above variables 
were associated with the overall 
attitudes of the teachers toward 
integration, students, and their 
profession. A teacher with strong 
obligations to the student and their 
profession tended to be more likely to 
practice the integration. Practical issues 
such as work loads and support for 
in-service training were also very 
important factors related to the 
integration approach. 

The identified variables 
overlapped somewhat to these reported 
in research literature, such as teacher's 
attitudes, work loads, feeling about 
stepping out of the field, and staff 
development. However, il was 
surprised to find that support from the 
administration was not a sigml'icanl 
variable relating to the teachers 



integration efforts. Probably, it largely 
depended on the teacher's own 
initiatives to decide their individual 
approaches to teaching technology 
education courses. Also, the technology 
teacher's perceptions on the graduation 
requirements and program funding 
were not related to their integration 
efforts. One explanation might be that 
these were global factors that have only 
indirect impact on the daily teaching of 
the technology education teachers. 

Conclusions 

Integration of mathematics into 
technology education was widely used 
among the technology education 
teachers in Delaware. There was a 
considerable support from the school 
administration to integration. However, 
a systematic restructuring in course 
scheduling was needed in order to 
satisfy the new environment of 
integration. Integrated approach to 
teaching largely relied on the initiatives 
of individual teachers. In order to 
encourage further adoption of this 
approach, efforts should be made to 
increase the teachers' recognition of its 
potential values. In-service teacher 
education can be a viable means to help 
the teachers to improve their teaching 
competencies. 
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Table 1. 

The extent to which mathematics was integrated into technology education 





Always 


Often 


Sometimes 


Seldom 


Never 


Frequency 


14 


21 


20 


7 


2 


Percentage 


21.88 


32.81 


31.25 


10.94 


3.13 



n=64, there was one missing case 



Table 2. 

Responses to questions related to the school climate 



Variable 


Question # 


Median 


Mean 


SD 


Academic Requirement 


2 


3 


3.23 


1.04 


Course Scheduling 


3 


3.66 


1.16 




Planning Time 


4 


2 


2.57 


1.15 


Support from Principals 


7 


4 


3.68 


1.11 


Support from Curriculimi Directors 


8 


4 


3.7 


1.04 


Teachers Reduction 


9 


3 


3.22 


1.35 


Students with Skill Deficiencies 


10 


4 


3.87 


1.17 


Time for Inter-department Meetings 


11 


2 


2.14 


1.12 


Assistance for Special Needs 


12 


1 


1.84 


1.19 


Program Funding 


23 


2 


2.25 


1.12 


Support for In-service Training 


24 


3 


3.16 


1.14 




Table 3. 

Correlation between the possible variables and the teachers' efforts on integration 



Variable 


Question # 


Correlation 


p Value 


Academic Reqiurement 


2 


.095 


.457 


Course Scheduling 


3 


.219 


.082 


Planning Time 


4 


-.024 


.853 


Concern for Scheduling Conflicts 


5 


.260 


.038* 


Technology Course Content 


6 


-.238 


.060 


Support from Principles 


7 


-.089 


.486 


Support from Curriculiun Directors 


8 


-.102 


.430 


Discontent with Teacher Reduction 


9 


.346 


.006* 


Students with Skill Deficiencies 


10 


.154 


.232 


Time for Inter-department 


11 


.216 


.092 


Meetings 








Assistanct for Special Needs 


12 


.038 


.769 


Reservations for Stepping out 


13 


-.4% 


.000* 


Interests in Integration 


14 


.645 


.00;0* 


Increase in Work Load 


15 


-434 


.000* 


Eiu'ollment of Special Needs 


16 


.273 


.030* 


Success of Special Needs 


17 


-.043 


.739 


Identification of Specific Math Skills 


18 


226 


.072 


Concern for Students' Math Skills 


19 


.258 


.039* 


Positive Feedback from Students 


20 


294 


021* 


Obligation to Students 


21 


.387 


.002* 


Calculator Use 


22 


.151 


.239 


Program Funding 


23 


.089 


.494 


Support Received for In-service 


24 


.253 


.045* 


Training 






Training Received for Inte^ation 


25 


.156 


.225 



n=65 

* Significant at .05 level 



Appendices A 

SURVEY QUESTIONNAIRE FOR THE INTEGRATION OF MATHEMATICS INTO 

TECHNOLOGY EDUCATION 

Parti 

Please respond to the following questions: 

1. Your Gender: Female Male 

2. Your Age: 

3. Your Race: 

4. Years of your teaching experience (including this year): 

5. Your highest educational level: 

6. Number of undergraduate credits earned in mathematics: 

7. Number of graduate credits earned in mathematics: 

8. Number of in-service credits earned in mathematics: 

9. Certification title (s): 

10. Do you have any experience in working in an industry that is related to your 

teaching position? 

Yes No 

Lf YES, years of experience: 

Type of Work:^ 

11. Type of your school: Comprehensive Vocational 

12. Size of your school (full time student enrollment): 

13. Grade level that you are presently teaching this year: 
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Part II Please circle your answer for the following questions based on the scale below: 
5 "Always 4=Often 3 =Sometimes 2 =Seldom 1 =Never 



1. I attempted to teach mathematical activities in my technology 5 4 3 2 
classes 

2. An increase in academic requirements results in decreasing 5 4 3 2 
technology education course enrollment 

3. Current course scheduling restricts technology education course 5 4 3 2 
enrollment 

Planning time is adequate for technology education courses 5 4 3 2 

Scheduling conflicts exist between academic and technology 5 4 3 2 

education classes in my school 

Technology course content does not allow me to integrate 5 4 3 2 

mathematical activities 

My principal is supportive of technology education programs 5 4 3 2 

My curriculum director is supportive of my choice for the 5 4 3 2 

technolog}' education course content 

Teacher reduction affects technology education program at my 5 4 3 2 
school 

Counselors direct students with basic skill deficiencies toward 5 4 3 2 

my course 

Time is allocated for inter-departmental meetings for the 5 4 3 2 

development of basic skill activities in non-academic courses 

I receive instructional assistance for students with special needs 5 4 3 2 
I have reservations in integrating mathematics into technology 5 4 3 2 
education because it is not my instructional area 

I am interested in integrating mathematics into technology 5 4 3 2 

education courses 

Increase in work load hinders my efforts to integrate 5 4 3 2 

mathematics into technology education 

Students with special needs enroll in my technology education 5 4 3 2 
courses 

Special needs students satisfactorily pass my technology 5 4 3 2 

education courses 

I identify specific mathematical skills that I plan to teach in my 5 4 3 2 
tech~ology education for the year 

I test for specific mathematical skill development after 5 4 3 2 

instruction 

20. Students' mathematical skills improve as a result of taking my 5 4 3 2 

technology education courses 

I feel responsible for helping students to strengthen their basic 5 4 3 2 

skills 

I allow students to use calculators to solve mathematical 5 4 3 2 

problems in my class 

Funding for technology education program development in my 5 4 3 2 
school is adequate 

I receive adequate support (reimbursement) for in-service 5 4 3 2 

training from the school district 

I attend in-service workshops that focus on the integration of 5 4 3 2 

mathematics into technology education 



4. 
5. 

6. 

7. 
8. 

9. 

10 

11 

12, 
13, 

14. 

15. 

16. 

17. 

18. 

19. 



21. 



22 



23 



24 



25, 
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